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FOREWORD 


At the meeting of the American Iron and Steel Institute 
held in New York in May, 1912, the members indicated a 
desire for two general meetings of the Institute each year. 
Accordingly the Board of Directors decided to have one such 
meeting annually in May in New York, and another in Octo- 
ber in some iron and steel producing center to be designated. 

Under this plan the October meeting of 1912 was held in 
Pittsburgh. 

The immediate publication of the proceedings of each 
meeting is made through the press, especially through the 
trade papers of the iron and steel industry. The official 
publication of the proceedings of the meetings of each year is 
made in the form of a book known as the Year-Book of the 
American Iron and Steel Institute. 


James T. McCrary, 
Secretary. 
New York, January, 1913. 
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AMERICAN IRON AND STEEL 
INSTITUTE 


SECOND GENERAL MEETING 


New York, May I7 anp 18, 1912. 


The Second General Meeting of the American Iron and 
Steel Institute was held in New York City on Friday and 
Saturday, May 17 and 18, 1912. 

On Friday there were three sessions. These were all 
held in the Astor Gallery of the Waldorf-Astoria Hotel. The 
forenoon session was devoted to questions of business, the 
afternoon session chiefly to technical topics, and the evening 
session chiefly to welfare work. At the noon recess the 
members of the Institute were its guests at a buffet lunch 
and in the evening at a banquet. 

Saturday was devoted to visiting places of interest in and 
around New York. The principal places visited by groups 
of members were the great terminal buildings of the New 
York Central Railway System, in process of construction, 
and the power plants of the Interborough Rapid Transit 
Company and the New York Edison Company, the largest 
of their kind in the world. The officials of these three com- 
panies especially have the hearty thanks of the Institute for 
their courtesy to its members. 

On Friday the secretary had a temporary office near the 
Astor Gallery. Here members registered for the meeting 
and were provided with badges and programs. 

About half of the total membership attended this meet- 
ing. During intermissions the halls and rooms near the 
Astor Gallery were filled with members, who seemed to 
emjoy thoroughly the opportunity of meeting old friends 
and making new ones. 


PROGRAM FOR FRIDAY, MAY 17, 1912 


10.00 A. M. Members assemble at the Waldorf-Astoria 
for registration. 


Forenoon Session, 10.30 A. M. 


Address by the President............... ELBert H. Gary 
Paper on ‘‘Contract Obligations”’...... E. A. S. CLARKE 
Discussion by Wituis L. Kine and James A. FarreE.t. 

Paper on ‘‘Competition: Its Uses and 
A DSO geet 7 tO ole. Deng eater JOSEPH G. BUTLER, JR. 
Discussion by Joun A. Topping and Cuarites M. Scuwas. 


Afternoon Session, 2.00 P. M. 


Paper on “‘Some Experiences in India’. .JuLIaN KENNEDY 

Paper on “Electric Furnaces”....Witttam R. WALKER 

Discussion by THEoDoRE W. Ropinson, EvGENE B. CuarRK 
and SAMUEL T. WELLMAN. 


Paper on ‘Some Metallurgical De- 
velopments in the Manufacture of 
Trom, and ‘Steels 9-5 earn as eee JouHN 8S. UNGER 
Discussion by GrorGr B. WATERHOUSE. 


Evening Session, 7.00 P. M. 


ANNUAL DINNER. 

Enforcement of Health Laws...... THomas DARLINGTON 
Rendéring Labor Safe../......5.. 00 RayYNau C, Bouuine 
Responses by Gentlemen called on by Jupar Gary. 

Mining Operations on the Missabe 
IS TLC ie ne inayat May gS Wiuuiam J. Otcort 
Illustrated by Stereopticon and Moving Pictures. 


FORENOON SESSION. 


Shortly after 10.30 the meeting was called to order, 
Hon. Elbert H. Gary, President of the Institute, in the 
chair. Judge Gary then delivered the following address: 


ADDRESS OF THE PRESIDENT. 


Gentlemen, it is my very great pleasure to welcome you 
to this Annual Meeting of the American Iron and Steel 
Institute. I assure you it is a great honor to be placed in 
the position of President of the Institute, as it is a great 
pleasure to be associated with such as you. 

I must apologize for not having prepared a formal ad- 
dress. My time has been very much occupied, largely by 
circumstances beyond my control. (Laughter.) If, when 
I should read after it is written up what I may say to-day, 
there seem to me to be any inconsistencies I hope you will 
permit me to make such corrections as may seem necessary, 
and that you will consider what may be printed as the 
representation of what is in my mind. 


GROWTH OF THE INSTITUTE. 


I may say the Institute is prospering. It is a great sat- 
isfaction that during the last year the membership has in- 
creased from about three hundred and twenty to about four 
hundred and twenty-five; and I think that does not repre- 
sent the total membership which we may expect during the 
next few months. I would urge upon every member the 
desirability of inviting others to join this association. It 
should be of advantage to all the members. At the sugges- 
tion of some of the members of the Board of Directors we 
have during the last year increased the number of directors 
from fifteen to twenty-one in order to give a larger repre- 
sentation of the various people and concerns interested in 
the work of the Institute. And we have also decreased the 
admission fee and the annual dues to sums which meet the , 
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ability to pay of those who have heretofore refrained from 
joining the association because the fees and dues seemed too 
large. Some ideas which we had at the time of the organi- 
zation of the association have been somewhat changed, and 
for that reason we felt that the prices which were fixed at 
the outset for admission and dues were too large. Now 
that these sums are small, we hope you will all make a spe- 
cial effort to have your associates, and the subordinates of 
those of you who represent large corporations, become par- 
ticipants in the efforts which are being made by the associa- 
tion to advance the general interests of all concerned. 


WELFARE WORK. 


+ During the year we have established and maintained a 
department of welfare work which has been under the im- 
mediate direction, so far as the Institute is concerned, of 
Doctor Thomas Darlington, who is the representative of a 
Committee on Welfare, made up of seven members. This 
committee has been making very substantial progress in 
the direction of bettering the conditions of the working 
men. I quote from the Secretary of the Institute on this 
subject: 


“Already the seven-day week has been practically elim- 
inated in all the larger plants of the iron and steel industry, 
even in the continuous operations where it had been re- 
garded as unavoidable. Much thought has been given to 
the question of hours of labor and better conditions are 
being gradually worked out. The prevention of accidents 
has been investigated and safety devices costing vast sums 
of money, but worth all they cost in preventing human suf- 
fering, have been installed. A beginning has been made in 
building up a museum of safety devices, where the best 
things of the kind known in the world can be seen and stud- 
ied by members of the Institute. In more and more of the 
companies sanitary officers are being appointed, and the 
health of employes is having more consideration than ever 
before. Hundreds of thousands of health circulars have 
been sent out by the Institute. A monthly publication to 
serve as a medium of communication with its members has 
been authorized by the directors, and the near future will 
see the beginning of its publication.” 
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As you know, your President a long time since at one of 
our meetings took a decided stand with respect to what 
should be the attitude of the employers of labor towards the 
employes. And I am glad to say that the directors of the 
Institute, and other members of the Institute, and the em- 
ployers of labor generally who are connected with this in- 
dustry, have fully supported all that has been said and 
every action that has been taken in favor of establishing 
and maintaining a position and a comprehensive work 
which is calculated to promote the welfare of the working 
men. It is true that we sometimes read in the newspapers 
criticisms which are unfavorable, but which misrepresent 
the facts. As a rule the newspapers are fair and consider- 
ate and mean to publish the truth and to do the right thing; 
but like all others who are compelled to rely upon infor- 
mation which is gathered from various sources, they are 
frequently imposed upon, and do an injustice to those who 
are affected, without intending to doso. Wehave been for- 
tunate in having connected with our efforts editors of the 
principal trade journals, who have always been fair and 
accurate in their statements. Nevertheless, at times, by 
reason of misrepresentation made to some of the other news- 
papers, or as a result of public addresses by men who are 
careless of their statements or by those who are not inclined 
to be accurate, and whose efforts seem to have been to excite 
a prejudice on the part of employes, some of the leading 
employers in the steel industry have been accused of ill 
treatment to their workmen. But I make the assertion, 
gentlemen, that in no line of industry, at any period in the 
history of the world in any country, was labor on the whole 
better treated in every respect than it is at the present time 
by the employers of labor in this great line of industrial 
activity. (Applause.) 


OBLIGATIONS RECOGNIZED. 


I congratulate you, gentlemen, that you have generally 
recognized your obligations, and that you have measured 
up to your responsibility, not because it paid you in dollars 
and cents, but more especially because in recognizing the 
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spirit of co-operation, the feeling of fraternity, the feeling of 
affectionate regard which men occupying high positions are 
beginning to realize they must entertain in order to get the 
best results in life, you have from the abundance of the heart 
taken a position concerning these questions which is sound 
and just. 

As has been said by some of our speakers at our ban- 
quets, we must all the time make it certain that those who 
happen to be under our control or subjected to our influence, 
and who are not sufficiently able to care for their own in- 
terests, shall be protected by us to the fullest extent. And 
I hope and predict that this Institute will never occupy a 
position concerning this question which can be justly criti- 
cized. I think perhaps it is somewhat remarkable that in 
view of the fact that certain labor agitators, whose names I 
need not mention, have made most desperate efforts during 
the last few months and years to incite trouble, to bring 
about a feeling of discontent and to cause rupture between 
the employers of labor and the employes in your line of 
industry, they have generally failed in their efforts. And 
because of this, these men, these so-called leaders, have 
more or less brought about a crusade and carried on a war- 
fare which was directed against you and your interests. 
Still you have, gentlemen, at the present time a record and 
a reputation of which you need not be ashamed. 


SEMI-ANNUAL MEBRETINGS. 


It has been proposed by some of the directors that we 
hold more frequent meetings of the members of the Insti- 
tute; that we try to get a little closer together; and to that 
end hold at least two meetings during the year. That isa 
subject which I think should be considered and perhaps 
decided at this meeting. Whatever may be the wishes of 
the members of the association who are not on the Board of 
Directors, the Board will be very glad to carry out. We 
would like to make the Institute a home for all its members, 
and we would like to establish and maintain a relationship 
which shall keep us close to one another, so that, so far as 
we have the right to do it, we may protect one another 
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against improper assaults of all kinds and descriptions from 
any quarter and with reference to any question in which we 
may be interested. 


PROPOSED BuREAU OF STATISTICS. 


It is proposed to establish a bureau of statistics, and 
also, in that connection, publish and distribute to the mem- 
bers a periodical, which shall furnish information concerning 
the action of the Board of Directors and with reference to 
the trade generally in so far as the Institute has any juris- 
diction or may be connected. While arrangements have 
not yet been completed, the subject matter is in charge of a 
Committee, and I believe that committee will make some 
arrangement whereby the books and records and also the 
work of the American Iron and Steel Association, which has 
been under the charge and management and has been so 
admirably conducted by Mr. Swank, may be turned over to 
the American Iron and Steel Institute. As you know, Mr. 
Swank is not in perfect health, and the labors which have 
been imposed upon him are somewhat onerous, and at dif- 
ferent times he has suggested to some of the leading gentle- 
men connected with this industry that he be relieved. I 
hope some satisfactory arrangement will be made whereby 
the Institute may take up and carry on this work, if not as 
well as it has been done by Mr. Swank, yet satisfactorily 
to all who are connected with the association. 


EvuROPEAN MEETINGS IN 1911. 


I think I should refer to the meetings in Europe last sum- 
mer. Delegates were selected by this Institute to represent 
it at meetings in Europe which were calculated to increase 
the feeling of friendship existing between European manu- 
facturers and American manufacturers, as expressed so ad- 
mirably by representatives of EKurope who attended our 
Annual Meeting of 1910. Your delegates were first enter- 
tained in London by members of the industry who are 
located in Great Britain. Later the meeting which had 
been called to meet in Brussels was held, and was attended 
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by leading representatives of the iron and steel industry 
from Great Britain, Germany, Belgium, France, Austria, 
Hungary, Italy, Spain and Russia; and a banquet was given 
by the Belgians during the second day of the meeting. 
It is no exaggeration to say that the gentlemen gathered at 
Brussels controlled the iron and steel industry of all Europe. 
They were a splendid type of men. And the reception 
which was given to your representatives on these three 
occasions was cordial and generous and unbounded in hos- 
pitality. The spirit shown by all of our European brethren 
was magnificent. In everything they did and everything 
they said it was apparent that those men fully appreciated 
the high position in this line of industry which you had 
reached, and the disposition which you had shown towards 
the European manufacturers and their interests. And more 
than that, they expressed a desire to co-operate with you in 
promoting in a decent and honorable way the best interests 
of all who were interested in the trade. I could not use 
words of exaggeration in describing the friendly, cordial, 
hospitable, co-operative attitude and disposition on the part 
of these European gentlemen. And those men, I venture 
to say, may be called upon at any time by any of you to 
assist in every possible manner. I have thought to quote 
from the speeches which were made by some of those gen- 
tlemen at the banquet or at the Annual Meeting, but will 
not take the time to do so now, although I may insert some 
of them in my remarks, with your permission. 

I ought to say that your representatives whom you sent 
- to Europe to attend this great meeting at Brussels—leaving 
out, of course, your President—did nothing and said noth- 
ing at any of the meetings to discredit themselves or those 
whom they represented. I think they were recognized by 
the Europeans as men of as high character and ability as 
can be found anywhere engaged in any line of business. 


! 


CHANGED ATTITUDE IN REcENT YEARS. 


I am justified in boasting somewhat of the American 
manufacturers of iron and steel. As you know, I came 
actively into connection with this business about fifteen 
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years ago, although I had some relations with it one way or 
another for some few years previous. I do not feel qualified 
to speak fully or conclusively of the old regime. My ex- 
perience or acquaintanceship was perhaps not such as to 
justify me now in undertaking to characterize any of the 
men or any of the methods of olden times; but I think I will 
not do an injustice if I say that the attitude, the disposition 
and the conduct of the manufacturers of iron and steel in 
earlier years in this country was more antagonistic, more 
calculated to engender a feeling of great animosity than it is 
at present. Some of the methods were ruthless and unre- 
strained; and by reason of this aggressiveness injury was 
brought upon those who happened to be at times weaker 
financially or otherwise. This involved no moral wrong and 
no legal wrong, but in its results was cruel. It had been built 
up and was conducted upon the basis that it was every 
man’s individual business affair and that everyone had a 
legitimate right, so far as he violated no legal or moral prin- 
ciple, to even crush his competitor out of existence if neces- 
sary. If I supposed I had exaggerated the conditions I 
certainly would be the first to apologize. I only mention 
them for the purpose of stating that the gentlemen who re- 
presented you last summer in Europe were all men of dif- 
ferent inclination, and with whom you would dare trust 
your whole business interests and your whole business for- 
tunes; and the high character as well as the great financial 
and intellectual merit of these men was fully recognized by 
our European acquaintances and friends. Those gentlemen 
stated repeatedly in private conversation and some of them 
at the meetings to which I have referred, that they would 
trust the American manufacturers in all matters whenever 
the latter should show a willingness to reciprocate. 

To my mind the Brussels meeting was a most remarka- 
ble gathering. I doubt if any meeting, of such importance 
involving the welfare of any industrial department of life, 
was ever before held. There, in one room, were controlling 
representatives of the iron and steel industry of the entire 
world, and all perfectly willing, nay anxious, to come to- 
gether and remain together on a basis of friendly, open, 
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mutual co-operation, which was calculated to advance the 
interests of all and to bring injury to none. 


INTERNATIONAL INSTITUTE. 


You may ask why no international association was or- 
ganized in Brussels; for it was understood that one of the ob- 
jects of the meeting was to form such an association. And, in 
connection with that question, might be asked why the man- 
ufacturers of iron and steel in this country are not at the 
present time co-operating as they have co-operated in the 
past. IJ recognize the fact that this is a very delicate ques- 
tion; but I will deal in frankness. There is no disposition 
on my part, and never has been so far as I have been con- 
nected with this branch of business, to deal in duplicity 
or to conceal even my motives; and my attitude in that 
respect will not be changed. In my opinion co-operation 
on the part of the manufacturers, as it existed in this coun- 
try from the time of the unfortunate and terrible financial 
distress of November, 1907, until the summer of 1911, was 
in every respect above reproach. And what I have said 
concerning co-operation is equally true of the proposed 
organization in Brussels by the manufacturers of iron and 
steel throughout the world. 


ReEsPectT FoR Pusiic SENTIMENT. 


I am firmly convinced that, when the last word is said 
by the courts of highest authority, we shall find that our 
position during all this time cannot be successfully attacked. 
Nevertheless, you will remember that one member, or possi- 
bly more than one member, of a certain Congressional com- 
mittee during the month of June, 1911, criticized unfavora- 
bly our co-operation, and also criticized unfavorably the 
proposed organization of an international iron and steel 
institute; and those criticisms were to a certain extent 
published by the newspapers of this country. I have no 
doubt there are people who honestly entertained the opinion 
that the laws of the country had been violated, or if not, 
that the best interests of the public had not been advanced 
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by your efforts. That being so, it has seemed proper to 
_those who are more or less responsible as the highest offi- 

cials of the larger corporations in this country to have it 
understood there was no disposition on our part to antag- 
onize or to defy public sentiment in any respect or to do 
anything which would be criticized by any one in authority 
until after all these quéstions shall have been carefully con- 
sidered and finally determined. Not that any of us had the 
slightest doubt in regard to the propriety of the position 
which has heretofore been assumed, but because we believe 
it is always a mistake to oppose public sentiment; becatise 
we desire to occupy a position all the time which entitles us 
to respect and high regard. 

I think it should be remembered that prior to the month 
of June, 1911, no one representing the Government or any 
department of the Government—executive, judicial or legis- 
lative—had ever objected to anything the representatives of 
the iron and steel industry of this country had done or said 
concerning what we have termed Co-operation. I mention 
this subject particularly at this time, gentlemen, because I 
want you to understand that I realize your business condi- 
tions during the last year have not been satisfactory. I 
know that many of you have sold your products at prices 
less than cost. Some of you may have had more or less 
difficulty in financing your obligations. But, gentlemen, 
I hope no one engaged in this line of industry will lose heart. 
I trust you will keep up your courage and stand by your 
guns. Don’t give up your ship. You will be prosperous 
in the future, as you have been in the past. Don’t make 
up your mind that your competitor in business is desirous 
of engaging or continuing in a different competition than 
the competition following 1907. Do not conclude that 
your competitor is your enemy. Competition has always 
existed and will always exist, and this is perfectly right and 
proper. I believe thoroughly in competition. I believe 
the race should be won by the swiftest, that the greatest 
success should come to him that is most earnest and active 
and persevering. But Ido not approve of destructive com- 
petition, which means bitter, relentless, over-bearing, tyran- 
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nical conduct, calculated to drive out the weak and allow 
only the strong to survive. (Applause.) 

And so, gentlemen, remember that in the maintenance 
of friendly relations, in endeavoring to assist rather than to 
injure our competitors, in being frank and fair and honest 
with one another, we shall eventually succeed, because that 
is the best as well as the modern basis. When a thing 
is right it will ultimately and permanently succeed. I 
should feel very much distressed if I supposed for one mo- 
ment any one connected with the trade believes I person- 
ally would be a party to anything which would unjustly 
deprive my competitor of his rights or prevent him from 
succeeding in the conduct of his affairs to the extent he is 
entitled to succeed. I donotfavorsecrecy. I think every- 
thing should be open and above board, and that the public 
even should know what we are doing. We should not in- 
tentionally place ourselves in antagonism to the laws of the 
country or to public sentiment. 


CONSERVATIVE PROGRESSIVENESS. 


These questions are all most important. And when we 
ascertain what our obligations are, we must and will live 
fully up to them. . But on the other hand, in so far as it is 
proper, I hope the manufacturers of iron and steel will 
stand together, will occupy a position which is so honorable, 
and so generous, that it will compel everyone to recognize 
the rights of others to the same extent he insists upon his 
own rights. 

So, gentlemen, if there are present here any represent- 
atives of lines or of plants or of companies who are finding 
it very difficult to meet their obligations because of a basis 
of business which is unprofitable, I hope you will keep up 
your courage and devote your time and energies more par- 
ticularly to preserving your business, until by some kind of 
government recognition, if not government regulation, you 
may be allowed to proceed on lines which will permit you to 
work together, to co-operate and to build up your business 
and your properties in the future as you have in the past. 
(Applause. ) 
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I should like to say just a few words concerning the atti- 
tude of the members of the Institute. We are passing 
through an age of peculiar conditions. We are in a transi- 
tion period. Undoubtedly there is throughout the world a 
spirit of unrest. This may have been exaggerated, as all 
such questions are liable to be exaggerated. But it is cer- 
tain the peoples of the world are moving onward and up- 
ward. Itisimpossible for people to remain inactive and to 
occupy positions which may not be changed. In other 
words we are progressive. Now I am not going to talk 
politics, but I will say that this word progressive is not dan- 
gerous. Simply because a man is called a progressive it 
does not mean he is a demagogue, a socialist, or an anarchist, 
What we need and what we should stand for, in my opinion, 
is conservative progressiveness. If we will look to both 
sides of all the questions which are being presented for pub-_ 
lic consideration, from whatever source they come, reason- 
ably, fairly, and without prejudice; if we will consider and 
determine what will be for the best interests of all concerned 
and what should be done in order to adapt ourselves, our 
business, our daily conduct to the changed and changing 
affairs of life; if we will recognize the interests of all with 
whom we come in contact; if we will be more considerate; if 
we will lay aside our selfish dispositions; if we will throw off 
our cloaks of self-righteousness; if we will bring ourselves to 
’ the point where we are willing to stop and look and listen 
and deliberate, and then determine what progress ought to 
be made in every direction, in order to protect and advance 
the best interests of the entire public, then we will be entitled 
to and will receive general commendation. 


RESPECT FOR THE RIGHTS OF OTHERS. 


And so, gentlemen, I should like to see the members of 
this Institute occupy a position which recognizes the rights 
and interests and claims of all others; and I hope we shall 
never be disposed to defy or ignore public criticisms. On 
the contrary, I trust we shall endeavor to profit by every- 
thing that may be said concerning us and concerning our 
affairs. I urge that the members of the Institute get and 
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keep above and beyond the mere question of making money 
for ourselves; that as citizens of this great Republic we may 
occupy positions and advocate principles which will be loyal 
to the best interests of the country. No one can be more . 
desirous of seeing preserved the principles on which this 
country was established and is maintained than the mem- 
bers of this Iron and Steel Institute. ‘There is no man in 
Washington who fills any office or represents any political 
party or faction better qualified or more interested in ex- 
tending the best interests of the country than you. Gentle- 
men, the time will come when the influence of the American 
Tron and Steel Institute for good will be fully recognized. 
You will sooner or later be praised for doing things for 
which you have of late been reproached. (Applause.) 


PRESIDENT GARY: We shall now have the pleasure of 
hearing a paper by Mr. E. A. 8S. Clarke, President of the 
Lackawanna Steel Company, on the very important sub- 
ject, “Contract Obligations.” 


CONTRACT OBLIGATIONS. 


EK. A. S. CLarkeE, 


President, Lackawanna Steel Company, 
* New York. 


At the meeting of this Institute held 6n October 14, 
1910, Mr. Willis L. King, Chairman of the Committee on 
Contract Obligations, presented a carefully prepared paper 
on this important subject, which was very fully discussed 
by Messrs. Charles M. Schwab, John A. Topping, Charles 5. 
Price, Henry P. Bope, James A. Farrell and Eugene J. Buff- 
ington. Mr. King’s paper and the discussion that followed 
set forth very clearly the existing situation, together with 
the disadvantages attending it, as well as the causes which 
brought about those conditions, and the remedies necessary 
to correct them. In fact, the whole subject was so well 
covered that there seems little left to say, except to urge 
again strongly that the evil be corrected. 


How Asuses Have Grown UP. 


For the sake of convenience, however, I shall endeavor 
to state briefly the trouble, its causes and the necessary 
remedies: 

The average buyer of steel has for some years looked 
upon his contract as an option, the material to be taken if 
the prices remained satisfactory, but the contract to be 
repudiated in whole or in part if conditions were not favor- 
able. This custom does not apply to all forms of steel, 
and not at all to raw materials entering into the manufac- 
ture of steel. Contracts covering the sale and purchase of 
ore, coal, coke, pig iron, and in most cases billets and sheet 
bars, are practically always strictly carried out. The same 
is true in regard to steel rails, though in the case of this com- 
modity the time of delivery is sometimes extended, if the 
purchaser can show satisfactory cause, into the following 
season; but the cancellations of rail contracts are prac- 
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tically unknown. Evidently, in the case where the buyer 
regards his contract as a mere option, a situation arises 
under which the seller has a heavy tonnage of obligations 
which he may have to meet, but which the buyer will not 
take unless conditions are favorable to him. The seller, 
realizing this, and particularly if the market is advancing, 
deliberately contracts for the sale of more tonnage than it is 
possible for him to deliver. The result is dissatisfaction on 
the part of the buyer at not getting proper deliveries, so 
that he, in turn, contracts with several sellers for a total of 
far more than he can use, with the idea that out of the com- 
bined contracts he will be able to get the deliveries and 
amounts that he needs. The disadvantages of such a situ- 
ation to both parties are so evident as to need no further 
explanation. 


SUGGESTED REMEDIES. 


As to the causes of this unfortunate situation, the one 
which in my judgment is chiefly responsible is stated in the 
discussion by Mr. J. A. Farrell, and I quote from his remarks, 
as follows: ‘the overweening desire of salesmen to do all of 
the business in their territory. * * * For the purpose 
of making a good showing in the volume of sales and con- 
tracts, buyers, and particularly the large wholesale mer- 
chants, have not infrequently been induced, not to say in- 
veigled, into placing contracts, covering as extended a 
period as possible, for tonnages which they may hope to sell, 
and in some instances, which they can have no reasonable 
expectation of being able to sell.”’” Many other reasons for the 
prevailing tendency to disregard contract obligations were 
given, but, in the writer’s judgment, the above statement 
of Mr. Farrell covers the fundamental underlying cause. 

For the correction of these conditions, Mr. Farrell’s sug- 
gestion that the salesman’s remuneration and chance of ad- 
vancement be made to depend not upon the volume of his 
sales and contracts but upon the profits derived from the 
goods actually delivered to the buyers, is most excellent. 
Mr. Bope’s suggestion of short-time contracts, no guaran- 
tee against decline, preventing the buyer from buying more 
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than he requires for use in any given period, and an equal 
obligation put upon the seller not to sell more than he can 
deliver within that period, if properly carried out, would 
accomplish most of what is necessary; provided that the 
sales contract, as suggested by Mr. Price, contain the ele- 
ments of mutuality and fairness; and particularly, as Mr. 
Buffington stated, if the seller gives proper heed to his 
obligations in respect of making deliveries in accordance 
with his contract. 

It seems evident that the sellers of steel are themselves 
primarily responsible for the condition to which they object, 
and it seems equally evident that they are the ones to cor- 
rect it. This they can do only by thoroughly believing 
that an evil exists which is worth correcting and by co- 
operating harmoniously to that end. 


Our Contract Apusses Not PRACTICED IN EUROPE. 


Following the printing and circulation among the mem- 
bers of the Institute of Mr. King’s paper and the discussion 
of it, the Committee on Contract Obligations decided that 
one of the first steps necessary to a full reform was the 
adoption of a uniform sales contract—uniform, that is to 
say, in respect of certain fundamental conditions—and a 
draft of such a contract form was prepared and discussed. 

For various reasons no definite action was taken; but the 
writer, as a member of that Committee, has never lost in- 
terest in the matter. Following a general discussion of the 
subject with some of the European manufacturers who 
attended the meeting of October, 1910, and after again 
meeting them at the Brussels Conference in 1911, he de- 
cided to investigate more thoroughly the situation and the 
customs prevailing among European steel manufacturers. 
The gentlemen with whom he has corresponded have re- 
plied most fully and frankly to all questions asked, have 
manifested great interest in the subject and have supplied 
him with valuable data and information. 

The net result of the writer’s investigation shows that 
the laxity as regards contract obligations which prevails 
in this country is practically unknown in Europe, and that 
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many of the remedies suggested for the correction of the 
evil here are in current use abroad. There are in practi- 
cally every country in Europe certain general sales condi- 
tions which vary but slightly between countries and which 
govern all sales of steel. These fundamental conditions are 
always stated at the time of making quotations, so that the 
buyer understands clearly the conditions which will govern 
the execution of the contract, and there can be no question 
of some new condition arising after the contract has been 
signed. These general sales conditions which obtain in 
Europe seem to the writer eminently fair and reasonable, 
particularly when stated in advance of signing the sales 
contract. 


Wuat A BINDING CoNnTRACT SHOULD EMBODY. 


A form of sales contract, uniform as to certain funda- 
mental conditions; seems to the writer essential to the 
proper enforcement of contract obligations. Some of the 
fundamental conditions which he suggests should be em- 
bodied in such a contract are as follows: 

1. The material should be sold for the buyer’s use only, 
and not to be re-sold unless first further manufactured. 
This would have to-be modified in the case of sales to mer- 
chants or jobbers. 

2. Stipulations as to quality and variations should be 
clearly stated. In the writer’s judgment, the best way is to 
sell the material subject to the seller’s standard variations 
for rolling and shearing, but these should be stated in a list 
to be published by the seller. 

3. Differentials and extras in the way of price should be 
clearly understood, and the seller should publish a list cov- 
ering these items. 

4, Even if prices are quoted at final destination, con- 
tract delivery should be f. 0. b. cars at the seller’s works, 
with freight allowed to destination, the delays and risks of 
transportation being borne by the buyer. 

5. If the prices quoted include a freight charge, the same 
should be subject to adjustment in case of increase or de- 
crease in the published freight rate. 
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6. Terms of payment and character of funds in which 
payment is to be made should be clearly stated, and the 
amount and terms of discount, if any, clearly set forth. It 
should be made clear that freight charges are to be paid in 
cash by the buyer, and that they are not subject to discount. 

7. It should be clearly stated that shipments and deliv- 
eries under the contract are at all times subject to the ap- 
proval of the seller’s Credit Department, and that in case of 
doubt arising as t) the buyer’s responsibility, further ship- 
ments may be suspended until satisfactory assurance as to 
responsibility is given. 

8. Specifications in detail.should be furnished in sub- 
stantially equal monthly quantities not later than the 15th 
of the month preceding the month in which delivery is 
desired; all material to which the buyer is entitled under 
the contract to be specified at least thirty days prior to the 
expiration of the contract. Buyer’s failure to furnish spec- 
ifications as aforesaid to be treated, at seller’s option and 
without notice to buyer, as a refusal to accept and receive 
the unspecified portion of the goods. 

9. The seller should promptly acknowledge receipt of 
specifications and at the same time advise buyer of the date 
on which it is expected to begin deliveries against such 
specifications, and the approximate date at which it is ex- 
pected to complete the same; such deliveries to begin as 
soon after receipt of specifications as condition of seller’s 
mill and of its previous sales obligations will permit. 

10. There should be a clause defining the seller’s liabil- 
ity for non-performance, and the following is suggested as 
fair: 

The seller shall not be liable for non-performance of this 
contract in whole or in part, if such non-performance is the 
result of fires, strikes, differences with employes, casualties, 
delays in transportation, shortage of cars or other causes 
beyond the seller’s reasonable control; nor shall these exemp- 
tions be limited or waived by any other terms of this con- 
tract, whether printed or written; but,in the event of un- 
avoidable delay due to fires, strikes or other causes beyond 
the control of the seller, the buyer may, subject to pre- 
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viously obtaining consent of the seller, cancel the portion 
of the goods not manufactured or in process of manufacture 
at the time his request to cancel reaches the seller’s works. 

The seller is hereby given the right to have any com- 
pany in the United States furnish material of the same kind 
and quality at the same cost to the buyer, in whole or part 
performance of this contract; and it is agreed that shipments 
and billing of material by or in the name of such company, 
as well as any payments made to such company therefor, 
shall be as effective and binding as if made by or to the 
seller direct. 

11. The seller’s guarantee in regard to defective steel 
should be clearly stated, and the time and manner in which 
claims for shortages or other errors, deficiencies or imper- 
fections must be made. 

12. All tests by buyer for physical or chemical require- 
ments, and all surface inspection should be made at seller’s 
mills before shipment, and should be final. 

13. There should be a statement that the contract is 
made and executed in the State in which the seller’s works 
are located, so that in case of disputes, the laws of that 
State shall govern. 

14. There should be a statement that there are no un- 
derstandings or agreements, relative to the contract, that 
are not fully expressed therein, and that no changes shall 
be made unless reduced to writing and signed by both 
parties. 


SucH Contract OsLigATions Muruantty BENEFICIAL. 


Contracts drawn to embody the above conditions, par- 
ticularly if they are made known to the buyer at the time 
the quotation is made, should leave little chance for dispute, 
and should be perfectly valid and enforceable; but they can 
be enforced only if the principal manufacturers of steel 
believe in so doing and insist upon their enforcement even 
at the risk of losing a customer. No mere form or set of 
conditions will make a contract binding unless the condi- 
tions are to be enforced, and one of the conditions which 
must be lived up to most scrupulously by the seller is that 
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covering deliveries and shipments; and the seller must 
stand willing to be penalized if he does not make the de- 
liveries agreed to, just as he expects to penalize the buyer 
for breach of any of his covenants. The advantage to the 
seller of a strict enforcement of contracts is so evident as 
hardly to require mention; and in the judgment of the 
writer equal benefits would accrue to the buyer, and both 
parties would eventually be far better satisfied. 

Since preparing this paper the writer has seen an article 
in a leading British trade journal, the Ironmonger, of May 
4, 1912, relative to the renewal of the German Stahlwerks- 
Verband. The following extract from this article seems 
particularly pertinent to the pending question: 


From the point of view of the manufacturer, there may 
be many arguments in favour of the elimination of the mer- 
chant, but the putting into practice of this policy led to a 
good deal of resentment among British merchants who had 
formerly dealt freely in German material. The consumers, 
however, seem to be well satisfied with the way in which 
the big German organization has handled its export busi- 
ness, for they have found that they can rely with confidence 
upon their specifications being dealt with in regular rota- 
tion and irrespective of the contract price, in addition to 
which the policy of the Verband has been consistently 
directed to the steadying of the markets. When trade was 
bad there has been no slaughtering of rates, as in the old 
days, and there has been no undue rushing up of prices 
when the needs of buyers became over-pressing. Further, 
the Verband agents have set their faces resolutely against 
the practice frequently followed elsewhere of snatching 
orders for prompt delivery at premiums at the expense of 
consumers with running contracts, and thereby imperilling 
deliveries against the specifications of the latter. 


In the writer’s judgment, this attitude of the Verband 
must be that of any seller of steel who wishes to enforce 
contract obligations. 


More Pusuicity FOR DIFFERENTIALS AND IXxTRAS. 


One custom among European steel manufacturers which 
has struck the writer as being of great value, is that of pub- 
lishing very complete lists of differentials and extras, cover- ’ 
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ing not only sizes and quality but also the quantity of one 
size or section in an individual specification. From these 
the buyer can tell just what his material will cost him and 
is thus enabled to so design his work as to utilize the lowest 
priced material. The writer believes that a proper differ- 
ential in price, for quantity of one size specified at one time, 
would prove a satisfactory solution to all concerned of the 
question whether large consumers are entitled to a better 
price than small consumers. Such a basis of differentials 
is logical because the extra price is charged on account of 
extra cost. In other words, the buyer, if he requires more 
expensive service, has to pay correspondingly for it. The 
writer believes that if a properly prepared schedule of dif- 
ferentials and extras for size, quality and quantity of indi- 
vidual specification, were in force, the base price of steel 
could be considerably lower than under present conditions, 
without reducing the profits of the seller. 

In conclusion, the writer suggests that if it be proper, 
which he assumes it is, the American Iron and Steel Insti- 
tute, through its Directors, instruct the Committee on Con- 
tract Obligations to prepare such a list of differentials and 
extras, together with a standard form of sales contract, the 
same to become, when finally approved by its Directors, 
the recommended contract form and list of extras of the 
Institute. The writer does not believe it to be a f unction 
of the Institute to attempt to prescribe any such forms, but 
believes that, just as the American Railway Engineering 
Association, whose membership includes practically all the 
railroads of the country, has a recommended form of speci- 
fication for steel rails, so the Institute might well have a 
recommended list of extras and form of sales contract to be 
adopted and used by such of its members as may feel in- 
clined to do so. 


PresIDENT Gary: The discussion of Mr. Clarke’s paper 
will be led by Mr. Willis L. King, Vice-President of the 
Jones & Laughlin Steel Company, whom I now have the 
pleasure of introducing. 


CONTRACT OBLIGATIONS. 


Wits L. Kine, 


Vice-President, Jones & Laughlin Steel Company, 
Pittsburgh, Pa. 


If I have ever had a business hobby, it has been the mu- 
tual obligations of a contract when entered into after due 
consideration by both parties. If, with the consent of the 
Chairman, I were allowed to ride this hobby, I would cer- 
tainly test your patience and sacrifice your time. After 
reading an advance copy of Mr. Clarke’s paper I have dic- 
tated a short statement which, with your permission, I 
will read: 

For some years I have had hanging in my office a framed 
motto in large and bold letters, A CONTRACT IS A CON- 
TRACT, furnished me through the courtesy of Mr. E. M. 
Hagar, President of the Universal Portland Cement Com- 
pany, who, having kept the faith himself, believes in reci- 
procity. 


Contracts SHOULD Br EQUITABLE AND BINDING. 


This motto has been the cause of much good-natured 
raillery and fun at my expense, but I am content because it 
has enabled me to discuss this subject with many hundreds 
of buyers under favorable conditions. I have yet to find 
one who would admit any disposition to question the mu- 
tual responsibility of a contract ot purchase; but the con- 
census of opinion was that it had become a custom to re- 
write contracts when unfavorable to the buyer, and they 
must have the same advantage as their neighbors. Quite 
a few expressed the opinion that sudden and violent fluc- 
tuations in market prices were not to their advantage, and 
that when steel products sell at unprofitable prices, their 
profits were correspondingly reduced. And this is equally 
true of the ultimate consumer whose purchasing power is 
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diminished in proportion as the steel industry becomes _ 
unprofitable. 

We may speculate indefinitely as to the cause, but the 
fact remains that no manufacturer can sell his product in- 
telligently and no buyer can depend absolutely upon deliv- 
eries under the present loose and unbusinesslike manner of 
treating contracts. No manufacturer can strike a true 
balance between his obligations and his production, and he 
must, therefore, be under-sold or over-sold, neither of which 
is desirable. In the one condition he feels compelled to 
seek new business at the expense of profit and to the injury 
of his fellow manufacturers, and in the other he must disap- 
point his customers in delivery. It is my firm belief that 
this uncertainty is mainly responsible for the extreme fluc- 
tuations in prices in the recent past, and that it will con- 
tinue to affect values injuriously until a contract is regarded 
as binding on both sellers and buyers alike. 

Having proven our case, as I hope, that contract obliga- 
tions should be respected, and that the seller and the buyer 
are equally benefited, what ought to be done to change the 
system and establish better practice? 


NEED oF DEFINITE UNDERSTANDING. 


In Mr. Clarke’s admirable paper he suggests the first 
step necessary in the correction of this evil, namely, a com- 
plete and mutual understanding, before the fact, of all the 
terms and conditions, including extras for sizes, quality, 
and quantity, and properly states that this can best be ob- 
tained through a uniform contract mutually equitable to 
both parties. 

T hope that the Institute Committee on Contract Obli- 
gations can evolve such a contract for submission to its 
members and to the trade generally, for I am inclined to 
think that a discussion of the matter with broad minded 
buyers, who in my opinion are equally interested, would 
materially assist in producing a contract so fair and equi- 
table that all will gladly adopt it. But something more is 
necessary. The buyer should purchase only what he can 
properly use, and the seller must arrange to make the stipu- 
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lated deliveries; for speculative buying deceives the manu- 
facturer as to iis obligations and is a hardship to the legiti- 
mate buyer as well. 

Long time contracts, except for specific work, should be 
avoided, because they are generally more or less speculative. 


VALUE OF STABLE CONDITIONS. 


While the moral fiber of each party to a contract is the 
best guarantee of its final and equitable execution, I am not 
unmindful that sudden and extreme changes in the market 
prices may work serious hardship to the conscientious buyer, 
perhaps beyond his financial ability. The advantage, 
under such conditions, of a reasonably stable and equitable 
market price becomes very apparent. In fact, after care- 
ful consideration of the question of contract obligations, I 
have come to the conclusion that the real and lasting solu- 
tion of this trouble lies in a stable market, varying of course, 
with the cost, but allowing a fair return to the manufacturer 
on his investment, and at the same time so reasonable to 
the public that consumption will not be retarded. 

This is the great economic question before the public, 
the law makers, and the courts to-day. I do not feel that 
this is the time or place to discuss it fully, but I have a firm 
conviction that in due time it can and will be worked out 
to the best interest of all concerned. 


CO-OPERATION NECESSARY. 


I have had the opportunity of reading an advance copy 
of Mr. Clarke’s able paper, which so fully and plainly sets 
forth the most important facts connected with this subject 
that I can find nothing to add of any real value. I agree 
with him that only concerted action can accomplish the 
desired result, and that the Committee of the Institute now 
in charge of this matter should continue its efforts to secure 
a contract uniform in fundamental conditions, and entirely 
fair in its details to both parties to the contract. 

In the meanwhile, the buyers having contracts can rest 
satisfied that the increased demand and advance in market 
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price now so apparent will in no way be allowed to affect 
the contract obligation of the seller. 


PRESIDENT GARY: The discussion of Mr. Clarke’s paper 
will be continued by Mr. James A. Farrell, President of the 
United States Steel Corporation, whom I now take pleasure 
in presenting. 


CONTRACT OBLIGATIONS. 


James A. FARRELL, 


President, United States Steel Corporation, 
New York. 


The paper presented by Mr. Clarke and the previous dis- 
cussions of this subject have covered in a comprehensive 
way the phases that are pertinent to the obligations of both 
buyers and sellers. I have no reason to change the opinion 
expressed at the meeting of this Institute in October, 1910, 
that reasonable control of salesmen’s efforts to secure from 
buyers the maximum tonnage they are willing to purchase 
will, in itself, be a partially effective means of correcting 
this recognized evil. 


No Man Can Arrorp TO REPUDIATE A LEGITIMATE 
CoNnTRACT. 


I believe that it is possible to bring about a state of mind 
in commercial circles in this country, as it has been abroad, 
which will recognize that a contract is a contract, and that 
no man, either buyer or seller, who is financially responsible, 
can afford to repudiate an obligation which has been entered 
into in good faith by both parties thereto simply for the 
reason that at the time specifications are due it is apparently 
not advantageous to the seller to make shipment or the 
buyer to accept delivery. 

Contracts for future delivery of material are, in a certain 
 gense, a means of insurance afforded regular consumers by 
sellers, enabling buyers to make provision for the future 
and resell or consume the material at a profit. It is essential 
that merchants and consumers should be able to calculate 
precisely the cost of material, to enable them to manu- 
facture and sell over a fixed period. But this period should 
be a reasonable one and should be limited, so far as possible, 
in the cases of the merchant trade for resale, to three months 
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from date of contract, and in the case of manufacturing 
consumers to six months. 


Contracts INTENDED AS REASONABLE INSURANCE. 


On the theory that these contracts provide an insurance 
to the buyer against the possibility of his being unable to 
obtain continuous supplies in accordance with the require- 
ments of his trade, it should be considered distinctly a 
breach of business ethics that any buyer should take out 
such insurance beyond his capacity, or that any seller should 
contract to supply material beyond the buyer’s ability to 
consume. It is a wise provision of insurance companies 
that they will not grant a man life or accident insurance 
beyond his recognized ability to carry it, nor fire or marine 
insurance beyond the value of the goods insured plus a 
reasonable margin for loss during replacement. It is a 
reasonable business precaution, therefore, that sellers should 
ascertain the maximum consumption of their customers and 
should decline to sell beyond that consuming ability, and 
should discourage their salesmen from soliciting business 
from customers who have already contracted for their total 
requirements. 3 

Exceptions should of course be made to this rule in case 
the manufacturer is unable to deliver in season, and pro- 
vided specifications, in accordance with contract provisions, 
have been supplied in ample time by the purchaser. Rea- 
sonable adjustment of a contract and the deliveries called 
for should, of course, be made in the event of strikes, floods, 
accidents, and other causes entirely beyond the control of 
the buyer or the seller. But otherwise contracts should be 
so drawn as to be entirely enforceable. 

Under such conditions, no careful buyer would overbuy 
and no careful manufacturer would oversell. This would 
help to bring about an economic condition greatly to be de- 
sired. During the early stages of the enforcement of such 
contracts there would be more or less contention. But, in 
the end, both the buyer and the seller would wonder why 
they had not brought about such conditions earlier. 
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SALES Contracts ARE MuTuALLy ADVANTAGEOUS. 


It is self-evident that in insisting upon buyers fulfilling 
their contract obligations as conscientiously as they expect 
sellers to fulfill theirs, there should be no guarantees against 
declines. But if any modifications of this rule should at 
any time be permitted, particularly if any seller should 
contract for longer than the recognized period, the guaranty 
should be solely against seller’s own decline. And provision 
to the effect that, should prices subsequently advance 
contract prices would be adjusted to correspond. It is 
a distinctly unbusinesslike proceeding to permit buyers to 
reap any advantage that may accrue from a reduction in 
the contract price without allowing sellers a similar advan- 
tage when there is an advance in price. If contracts are 
to be made on a fluctuating basis, they should provide for 
advances as well as for declines during the life of the con- 
tract. In other words, the contract should be in all respects 
mutual. 

At the time of the formation of the United States Steel 
Products Company it was found necessary to formulate 
general conditions of sale. These conditions were made 
necessary by reason of many practices in vogue in export 
markets. A copy of these conditions of sale will be printed 
with these remarks. [See Appendix A.] It may be said 
that they are acceptable to buyers throughout the world as 
an ordinary matter of course, because they clearly define 
the obligations of both seller and buyer. 


NEED OF UNIFORM SALES CONTRACT. 


Mr. Clarke’s suggestion of a uniform sales contract is 
most excellent. The stipulations in such contracts as have 
been devised by foreign manufacturers and by a number of 
American manufacturers need only be those which conform 
to authoritative legal decisions and which are fair alike to 
buyers and sellers. Material should be sold on contract 
forms clearly indicating the obligations of both buyers and 
sellers. Even though the provisions must necessarily be of 
considerable length, they will form a recognized standard, 
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serviceable alike to both buyers and sellers. And they can 
in turn be made effective between the buyers and their 
customers, obviating the possibility of misunderstandings 
and the necessity for legal actions. 

It will be a benefit alike to sellers and buyers for both 
to recognize the obligations of each. I heartily endorse, 
therefore, the suggestion not only of uniform contracts but 
uniform quotation sheets, so that, prior to the signing of a 
contract and during the progress of the negotiations, buy- 
ers may know precisely their own obligations in the event 
of entering into a contract and can in turn make similar 
obligations binding on those to whom they sell. 


BUYERS AND SELLERS WiLL Co-OPERATE. 


The question of the integrity of the contract price is as 
important, from the standpoint of both producers and con- 
sumers, as any other obligation between them. It has been 
found in practice that where the obligations of both buyers 
and sellers are clearly defined and mutually understood, it is 
a source of equal satisfaction to the producer and to the 
buyer and to his customer—for in our business the buyer is 
generally himself a seller to others, who in turn distribute 
the material in some manufactured form. And if the Com- 
mittee on Contract Obligations should compile a sales-con- 
tract form and a quotation form containing clearly defined 
provisions, equally fair to buyers and sellers and in accord- — 
ance with recognized legal interpretations, there is no doubt 
that sellers and buyers alike would co-operate in living up 
to its terms, 


PresipENT Gary: The next paper is on another very 
important subject, ‘““‘Competition—Its Uses and Abuses.”’ 
The author of the paper is one of our oldest friends, whom 
we like to call Uncle Joe. I take pleasure in introducing 
Mr. Joseph G. Butler, Jr. of Youngstown. 


COMPETITION—ITS USES AND ABUSES. 


JosEPH G. BuTLER, JR., 


Vice-President, The Brier Hill Steel Company, 
Youngstown, Ohio. 


There is an old saw, or adage, which has been dinned into 
my ears from my earliest recollection down to the present 
time: ‘‘Competition is the life of trade!” I used to think 
—we all used to think—that this meant competition in 
selling prices, and in nothing else. It was very difficult to 
get away from the idea that ‘‘Competition is the life of 
trade” had reference to anything else than selling prices. 
What else could it mean? 


IMPROVEMENT BASED ON ANALYSIS. 


Well, the world moves. When I first engaged in the 
manufacture of pig iron—away back in the late fifties—such 
a thing as an analysis of pig iron was not thought of. Pig 
iron was just pig iron. It was made for one specific pur- 
pose or another, and for a given purpose there were only 
two kinds: if it worked, it was good iron; if it didn’t work, 
it was badiron. By and by, however, we began to analyze 
the pig iron, and then we began to learn very rapidly how to 
improve it. Iremember, incidentally, when we first started 
in the analyzing business in real dead earnest at Brier Hill. 
This was in the eighties. For certain purposes, foundries 
would not use anything but imported Scotch Pig Iron. We 
solved this problem by sending out and getting samples of 
all the well known brands of Scotch Pig Iron, and having 
them thoroughly analyzed. We then pursued the matter 
further by an analysis and proper combination of ores, and 
it was not very long until we were making the American 
Scotch, which was equal to the imported. 

In recent years we have begun to analyze this matter of 
competition, and a great many of us have come to the con- 
clusion, by analysis, that competition covers a great many 


40 AMERICAN IRON AND STEEL INSTITUTE, MAY MEETING 


more things than simply naming the lowest selling prices. 
Let me give you an illustration. Not many years ago a 
large steel company, whose Board of Directors found that 
its administrative expenses were several times as large as 
those of another steel company, which nevertheless was 
efficiently managed, instituted reforms and effected impor- 
tant economies, so that the administrative expense was 
greatly reduced, thus reducing the cost of steel products. 
Now, that was competition. The first company was com- 
peting with the second to see which could develop the lowest 
administrative expense. I know of many other instances 
of a similar nature, and I could multiply indefinitely in- 
stances of competition which was not competition in selling 
prices, but there is no need of doing so. 


COMPETITION IN Cost REDUCTION. 


Now, let us examine and analyze this adage ‘“‘Competi- 
tion is the life of trade.” Assume, just for the sake of argu- 
ment and for that reason only, that it really means nothing 
but competition in selling prices, each seller trying to name 
the lowest figure. How will that benefit trade? First, by 
tending to increase the consumption, for the lower the price 
—other things being equal—the more will be consumed. 
Second, by placing the seller under the necessity of produc- 
ing cheaply, for the more cheaply he can produce, the more 
vigorously he can compete. Admitting, however, that 
price competition tends to lower prices, it does not follow 
that it is the only means of lowering prices. We have had in 
the United States, and still have, many great patent monop- 
olies, men making goods in which there was no price com- 
petition, and yet as a rule, these men have striven to reduce 
prices in order to increase consumption, for enlightened self- 
interest showed them that the aggregate profits were larger 
with a large output and moderate profits, than with a small 
output and large profits per unit. As to price competition 
furnishing an incentive to the producer to reduce the cost 
of production, there may have been a time when that stimu- 
lus was greatly needed; when men would not think unless 
they were forced to think, but that is not the case to-day. 
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Everywhere, men are thinking all the time, trying to re- 
duce the costs of production. They do it in the industries 
which are subject to sharp competition in prices, and they do 
it in cases where they are not subject to sharp price competi- 
tion. Take for example, the underlying companies of the 
United States Steel Corporation. The competition among 
the officials and managers of these companies is strenuous 
in the matter of reducing costs and in the matter of greater 
efficiency. Thesame is true of the independent companies, 
both large and small. There is much competition going on 
among the different steel companies to see how the number 
of accidents can be minimized, by improving modern safe- 
guards. I could go on indefinitely with illustrations of this 
kind. 

l insist, therefore, upon taking a broad view ot this word 
“‘competition.”’ In a newer and larger sense it really does 
constitute the life of trade, but not simply in the sense of 
price competition; in the sense rather of rivalry at all points 
—in developing new markets, in improving the quality of 
the goods and adapting them better to the uses for which 
they are intended, and in reducing the cost of production 
and distribution. 


Some EXcESSES OF COMPETITION. 


I am reminded, however, that the subject assigned to me 
was: ‘Competition, its uses and abuses.’ Under the broad 
definition of competition which I have tried to develop, I 
find that I have perhaps, said enough already as to the uses. 
As to the possible abuses, I wish only to remind you that a 
wise thinker, whose name at the moment does not occur to 
me, once remarked that many of our vices are really virtues 
carried to excess, and I can apply that here. When com- 
petition in reducing the cost of production is carried to the 
extent of overworking employes, or depreciating the qual- 
ity of the goods made, it is a virtue carried to excess and 
becomes a vice. The rivalry should be carried on at all 
points, in endeavoring to give the workmen the best condi- 
tions possible, and in endeavoring to make the quality as 
high as possible. 
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Now, while we do have these various descriptions of 
competition in business, there is no doubt that competition 
in selling is a very important feature, and pursuing this 
method of analysis, I want to emphasize the fact that com- 
peting in price is only one of several means of competing in 
selling. One can compete in quality, in punctuality of 
delivery, in affording opportunity for inspection, in regu- 
larity of service, in remembering the customer’s require- 
ments from one transaction to the next, and so on. 

Personal friendship counts for much in competition— 
often used and seldom abused. Generally speaking, the 
customer who has bought from a particular seller through 
motives of friendship, is the one who is best satisfied. He 
had the confidence in his friend when he placed the order, 
and he is likely to have confidence in the goods when they 
are delivered. If the order had been secured through a cut 
in prices, he would be fearful lest the quality had also been 
cut. 


CoMPETITION THat LEADS TO MONOPOLY. 


We started out with competition in general, and found 
by analysis that competition in selling was only one form 
of competition in business. Then we found that competi- 
tion in prices is only one form of competition in selling. I 
want to proceed just one step farther and analyze compe- 
tition in prices. All price competition is not of the same 
nature. ‘There is a price competition which is used only 
for the sake of securing a given order, because that particu- 
lar order is needed. There is another form of price compe- 
tition which is in a separate class and stands all by itself, 
which our good friend Judge Gary has brought to our at- 
tention from time to time. It is the old ‘destructive com- 
petition,” which Judge Gary and others have tried to avoid, 
when a seller reduces prices, not for the sake of securing a 
particular order, but for the definite purpose of bringing 
prices to so low a level that his rival cannot live, and is 
forced out of the field. 

This form of destructive competition can do no possible 
good to society; it tends inevitably towards monopoly. 
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“To the victor belong the spoils;’’ and the seller who in- 
dulges in destructive competition no doubt has clearly in 
mind the harvest he intends to reap in advanced prices 
as soon as he has destroyed his rival. As we are endeavor- 
ing to abolish war between nations, so we should strive 
just as earnestly to abolish this form of industrial warfare. 

It is human nature to strive and indulge in rivalry. 
As we realize more and more, year by year, that we can 
indulge in competition, in rivalry, without trying to destroy 
our rivals, so we shall grow better and aid in the world’s 
advancement, without resigning our proper inborn desire to 
do better than we have ever done before, or better than 
others yet can do. 


PRESIDENT Gary: The discussion of this subject will be 
led by Mr. John A. Topping, Chairman of the Republic Iron 
and Steel Company, whom I now have the pleasure of 
introducing. 


COMPETITION—ITS USES AND ABUSES. 


JoHn A. TOopPpiNne, 


Chairman, Republic Iron and Steel Company, 
New York. 


Judge Gary in his introductory address referred to his 
having been involuntarily busily engaged. I also have been 
involuntarily and busily engaged as a witness in a suit where 
the question of competition was rather searchingly con- 
sidered with respect to the legal phases of the question. I 
may state, therefore, that my criticism and discussion of 
Col. Butler’s paper has been prepared with reference to 
what, in the opinion of counsel, is within the law. 

Col. Butler’s analysis of ‘‘Competition—its Uses and 
Abuses,” is both illuminating and suggestive. He has dem- 
onstrated I think, that he is a ‘True Progressive” and not 
a ‘‘Stand-patter.”’ 


CoMPETITION SHOULD Br ConstRuUCcTIVE. 


Literally, of course, competition means not only contest 
and rivalry but emulation, and should not mean, as gener- 
ally understood, merely a struggle for existence. Pro- 
gressively applied, it can be made to mean rivalry for good 
rather than for evil. Our mistake has been, as Col. Butler 
stated, to consider competition as an influence of destruction 
rather than as an influence of construction by emulating 
good practice and methods. 

Plutarch says, “To make no mistakes is not in the 
power of man; but from their errors and mistakes, the wise 
and good learn wisdom for the future.” 

Col. Butler’s thought as to the uses of competition oc- 
curred to me several months ago; and with a view to making 
emulation effective, as a stimulant to greater endeavor, I 
suggested to a number of the so-called independent rivals of 
our company that we arrange for a comparison of selling 
prices and provide for an exchange of records of steel bar 
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shipments for January, February, March and April. I was 
not surprised to find rather too wide a variation in prices 
secured for these products in common markets to suggest 
equal efficiency in salesmen, even after making due allow- 
ance for other factors of price influence. The effect of com- 
petition when applied in this manner should be, of course, 
to stimulate the low’seller to obtain better prices and to 
build up rather than tear down values. 

For the past year I have also exchanged with some of our 
competitors selling costs and general expense, with a view 
to stimulate by competition greater efficiency and economy 
of management. 


COMPETITION A PROGRESSIVE FORCE. 


Franklin says, ‘‘If you do what you should not, you 
must bear what you would not.” If we follow the Franklin 
maxim, we should avoid the abuses of competition and em- 
ploy the uses of competition. The abuses of competition 
may be characterized to mean a war of extermination and a 
struggle for existence. The uses of competition have not, 
as Col. Butler states, been properly recognized. The brief 
space ot time allotted me for discussion, I think, can be bet- 
ter employed by emphasizing the uses of competition as a 
progressive force rather than by reiterating the abuses of 
competition. 

In other words, what is desired in my opinion is to apply 
rivalry for our own advancement. This feature of com- 
petition is being more generally recognized to-day than ever 
before—as is evidenced by prizes offered by a leading period- 
ical for the most practical article on conservation of life, 
health and sanitation. Agriculture is being stimulated by 
rivalry in soil reclamation and fertilization through the 
formation of corn clubs, cotton clubs, tobacco clubs, and 
by suitable offerings of prizes in these contests. Manu- 
facturers, recognizing this feature of stimulation by emula- 
tion, are paying bonuses and profit sharing for better methods 
and practice, as well as for labor and life saving devices. 

Would it not be to our advantage to extend the uses of 
competition for our own collective advancement, by em- 
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ploying more broadly than we have the parallel column of 
operating results attained, in a manner similar to that 
employed by each of us individually, as a stimulant to our 
operating and selling forces? 


CoMPETITION USED Co-OPERATIVELY. 


In conclusion, I offer the suggestion that competition be 
applied in a co-operative sense—that monthly comparisons 
be made of such vitally important statistics as 1. General 
expense and management; 2. Average monthly shipping 
prices; 3. Employers’ liability losses; 4. Selling costs; 5. 
Labor costs; 6. Production statistics properly detailed. 

In this way I believe competition can be made the life 
of trade. I need hardly remind you that we are living in a 
period of splendid achievement—the power of Niagara has 
been harnessed, heavier than air machines have crossed our 
continent, wireless telegraphy keeps us in touch with the 
ships that sail the distant seas, the Atlantic and Pacific 
Oceans will soon mix their waters through the great ditch 
that splits the hills of Panama, the map of the world has been 
practically completed by the great explorers, Peary and 
Amundsen, the dark continent of Africa has been opened up 
to civilization—and that all this record of recent accom- 
plishment is largely the result of competition. 

Should we not, therefore, bend our energies and intelli- 
gence to direct this power of competition for the well-being 
of our labor and capital and to the enrichment and power 
of this glorious country of ours? 

James Russell Lowell says, “Blessed are they who have 
nothing to say and cannot be persuaded to say it.””? I am 
in full sympathy with this sentiment and was rather re- 
luctant to talk; but in breaking silence, I hope I have at 
least made a small contribution of a practical character as 
to the uses and abuses of competition. 


PRESIDENT Gary: We shall now hear from our old 
friend Mr. Charles M. Schwab on the subject. 


COMPETITION—ITS USES AND ABUSES. 


CHARLES M. ScHWwas, 


President, Bethlehem Steel Corporation, 
- New York. 


Like our good chairman and Mr. Topping, I have 
been too busy to make special preparation for this dis- 
cussion. But my business has been of my own making. 
(Laughter.) 

I feel very much like the theological student who, having 
neglected the duties assigned to him during the term, came 
up for examination. A week before the time for the exam- 
ination he became greatly worried as to how he was going 
to answer those theological questions. He went to a coach 
and told the coach his difficulty, as I have been to Mr. With- 
erbee and other friends near me this morning. The coach 
suggested that there were a few general topics of theology 
on which he must post himself because on them he would 
be sure to be questioned. The coach suggested that if the 
student would learn carefully the dates of the births and. 
deaths of all the kings of Israel he could probably pass the 
examination. This he did with great care. The first ques- 
tion the examiners asked was, what he thought of the phil- 
osophy of Solomon. After a moment’s thought the student 
answered, ‘Far be it from me to comment on what Solomon 
wrote, but let me give you the birthdays of all the kings and 
queens of Israel.” 


We Must Avor DrEsTRUCTIVE COMPETITION. 


Far be it from me to comment this morning upon the 
very able discussion of this subject as given you by the gen- 
tlemen who have preceded me. But I do want to say a seri- 
ous word and present, perhaps, one new thought on this 
subject. Iam glad, and I know you are glad, that it is near 
luncheon time. So my remarks will be as brief as you 
could wish them. 
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A state of affairs has grown up in the steel business in 
recent years with which we are all thoroughly familiar, a 
condition so different from that which existed in the days 
of destructive competition as to make the old policy out of 
date and not modern. There were days in this business 
when by reason of excellence of plant and management one 
firm had decided advantages over another firm in the cost 
of production. To-day the great underlying principles in 
the manufacture of steel are so well understood and are so 
universally practiced by all the companies engaged in the 
business that the difference in the cost of manufacture has 
become very small, so small that destructive competition 
cannot now be safely practiced. We have advanced in 
manufacturing, we have advanced in our methods of doing 
business, we have advanced in the greatness of capital for 
doing business; and we must advance, as the next necessary 
step, in the method of selling our goods. We must avoid 
this destructive competition. (Applause.) 


Unwise Atracks Witt Fatt. 


Uncle Joe Butler rather shied at the subject, it seems to 
me, when he said that there are other methods of competing. 
There are; but they are not the methods that we think ought 
to be used at our works. We are usually thinking of how 
we can get the orders and get them at the best possible prices. 
Believe me, I am thoroughly convinced that for the suc- 
cess of this great industry of ours, we must pursue, as the 
fundamental step, the course that Judge Gary so well in- 
augurated a few years ago. There will be difficulties in its 
way, but these difficulties must be surmounted. It is my 
belief that whatever may be the attack of the law or of agi- 
tation in the public press, the attack cannot finally prevail 
because it strikes at the root of the great economy of the 
building up of an industry. And whenever the just. foun- 
dation of this policy is attacked by popular sentiment or by 
radical legislation the attack must and will fail. And I pre- 
dict for this and all other great industries of similar charac- 
ter just as great advancement in the future in the method 
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of disposing of its products as they have had in the past in 
the manufacture of their products. 

The time allotted me, Mr. Chairman, has expired. I 
thank you, gentlemen, for your kind attention, and I hope 
that the Judge will now announce that it is time for lunch- 
eon. (Applause.) 


PRESIDENT Gary: In the Myrtle Room adjoining this 
room we shall find a lunch awaiting us. We shall now take 
a recess until two o’clock. 


AFTERNOON SESSION. 


At two o’clock the afternoon session began, Judge Gary 
in the chair. . 

PRESIDENT GARY: What I am going to say is not said by 
way of complaint nor even criticism. I understand during 
the morning session there were present several representatives 
of the press. I had no knowledge or information that those 
gentlemen were present. I think if there are any such in 
the room at the present time, we will have to ask them to 
retire. It has always been our practice to allow no repre- 
sentatives of the press to attend our meetings, except the 
editors of the great trade journals, The Iron Age, The Iron 
Trade Review and The Manufacturers’ Record. Those 
gentlemen are members of the Institute. 

The reason for our decision in this regard is two-fold: 
first, many of the iron and steel people are not inclined to 
speak if their remarks are to be taken down and published. 
Not that they object to having their sentiments published; 
but some of them are not accustomed to public speaking and 
are over-sensitive, feeling that they do not always on the 
spur of the moment, speaking extemporaneously, present 
their views accurately and clearly. 

Another thing, we know that if the press generally is 
represented, the representatives to a greater or less extent 
are those who are inexperienced in this branch of business 
and who misunderstand and unintentionally misrepresent 
what is actually said at the meeting. 

And, therefore, we have preferred to employ the services 
of a competent stenographer who would accurately take 
down what was said, and in that way avoid the possibility 
of mistake in regard to our utterances. Unless a different 
rule shall be adopted by the members of the Institute or by 
those in charge of these meetings, I think we shall have to 
adhere to our usual practice. I am sure that no represent- 
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ative of the press would under the circumstances remain 
in the room, after understanding what our views are. 


Mr. Jamies A. CAMPBELL: Mr. Chairman, for some time, 
as you know, the directors of the Institute have had under 
consideration the propriety and wisdom of holding more 
than one general meeting annually. To test the sense of 
the members on this question, I move that the directors in- 
vestigate the matter by committee or otherwise, and if it 
seems advisable arrange for a general meeting of the Insti- 
tute some time next fall, perhaps in October, elsewhere than 
in New York, the idea being to have the spring meeting here 
and the fall meeting in some other center of the iron and 
steel industry, such as Chicago, or Pittsburgh, or Cleveland, 
or Youngstown. 

SEVERAL Voicss: I second the motion. 

PRESIDENT Gary: Gentlemen, you have heard the mo- 
tion. All who favorit say Aye. All opposed say No. The 
ayes have it. 

It is now my pleasure to introduce Mr. Julian Kennedy 
of Pittsburgh, whom you all know, who will speak to us 
concerning some of his recent experiences in India. 


SOME EXPERIENCES IN INDIA. 


JULIAN KENNEDY, 
Engineer, 
Pittsburgh, Pa. 


On the morning of Friday, December 15, we sailed into 
Bombay Harbor on the P. & O. Steamer ‘“‘Persia.’”’ The 
voyage from Marseilles had been comfortable and unevent- 
ful, owing to cool weather and smooth seas. ‘ Bombay, as 
seen from the sea, is a broad, low-lying city covered by a 
cloud of smoke, produced in large part by the chimneys of 
eighty-three cotton mills and other shops and factories. 

On our boat were Mr. Robert Miller of London, man- 
aging director of the Bengal & Hagpur Railway Company, 
and Mr. Dickenson of London, consulting engineer of the 
Tata Hydro-Electric Company of Bombay. These gen- 
tlemen were met on the arrival of the steamer by Mr. Gibbs, 
the American resident engineer of the Hydro-Electric Com- 
pany, in a launch, and we were kindly invited to go ashore 
with them, thus saving at least an hour and landing close to 
the Taj Mahal Hotel, where we were quartered during our 
stay in Bombay. 


BoMBAY AND THE PARSEES. 


During the day we did some shopping and the writer 
spent some time in conference with Mr. Padshah and Mr. 
Billimoria of the firm of Tata and Company, general agents 
of The Tata Iron and Steel Company, with the building of 
whose works at Kalimati, Bengal, the writer has been con- 
nected. 

On Friday evening Mr. Miller, Mr. Dickenson, Mrs. 
Kennedy and the writer were taken for a drive around Bom- 
bay by Mr. Padshah, who took us around the Malabar Hills, 
the most beautiful residence portion of Bombay, returning 
by the Towers of Silence and driving through many of the 
streets filled with small native shops and quarters. The 
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trip was most enjoyable and interesting. On Saturday we 
saw some more of Bombay and in the evening, with Mr. 
Dickenson, were taken by Mr. Billimoria to a theatre where 
they showed a very complete set of moving pictures of the 
ceremonies of the Durbar at Delhi on Tuesday and Wednes- 
day. After seeing these we went to an exposition which, 
under the title of Old Bombay, was going on in a park, and 
which included many interesting exhibits; also merry-go- 
rounds, scenic railways and other amusements. Here we 
were joined by Mr. Padshah, Mr. and Mrs. Gibbs and sev- 
eral Parsee ladies and gentlemen and had dinner in one of 
the pavilions, after which we viewed many of the sights, 
and most of the party rode on the scenic railway. 

The Parsees are very progressive people and, though 
they number only about ninety-four thousand among the 
three hundred millions of India, they form a much larger 
factor in the commercial and political concerns of the Em- 
pire than their relative numbers would indicate. They 
take a great interest in all that concerns the well-being of 
their country and are prominent in charity and welfare 
work. Some of the people at the dinner had traveled quite 
extensively in the United States, and one lady mentioned 
that their family were regular subscribers to several Ameri- 
can papers and magazines, mentioning the Outlook and 
Collier’s as among them. 


RAILWAY TRAVEL IN INDIA. 


On Sunday afternoon, December 17th, we left Bombay 
for Kalimati, which is on the Bengal & Nagpur Railway, 
155 miles west of Calcutta, and about 37 hours’ ride. The 
train was made up of long bogie carriages, each having four 
large and two smaller compartments. The former had 
wide seats on the sides, which served as beds at night and 
two upper berths could be let down, similar to the berths 
in a Pullman. 

Passengers provide their own bedding, which is taken 
care of by a native servant or guide who is a general 
utility man and makes himself useful in getting baggage to 
trains and to hotels. The traveler takes his bedding every- 
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where he goes, as only in a very few places will he find any 
at stopping places. | 

On our arrival at Nagpur, Monday forenoon, Mr. Miller 
and Mr. Godfrey, General Manager of the Bengal & Nagpur 


An Inpran Rartway Coaon. 
(Note the hooded top.) 


Railway, in the private car of the latter, joined our train. 
After luncheon they kindly invited the writer to join them 
on the engine. Three chairs were placed in front of the 
boiler and we rode there for over 100 miles. The engine 
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was a large, powerful one of standard English type and 
especially noticeable to an American for the fine finish of all 
its parts, as well as for the accurate adjustment of its valves 
and general perfection of operation. The driver was a very 
black man from Africa, who was said by Mr. Godfrey to be 
one of the best runners on the line. The train ran at about 
45 to 50 miles an hour and was handled very smoothly and 
the stopping and starting at stations was done with a degree 
of quietness and freedom from jar and shock which the 
writer has never seen excelled. The roadbeds of the Indian 
railways are generally first class and the stations are sub- 
stantial and neatly built. There seemed, however, to be 
a good many men employed around the stations as com- 
pared with American practice, though probably no more 
than would be found in England. 


A Coot Nicut RIpzE. 


At about two o’clock Tuesday morning we were wakened 
by our guide, and at Kalimati we left the train and found 
awaiting us at the station Mr. Sahlin, who had preceded us 
by over a month; his son Robert, who had traveled with us 
from Marseilles to Bombay, leaving Bombay for Kalimati 
two days ahead of us; and Mr. Wells, general manager of 
the Tata Works. They had one of the locomotives from 
the works and a flat car and some coolies. As soon as our 
baggage was placed on the car, we started up the siding 
toward the works, about two miles distant. 

It was a beautiful clear night and the glare from the 
coke ovens cast a glow over the plant and its surroundings. 
The night was cool and overcoats and wraps were very com- 
fortable on the open flat car which was provided with seats. 
The train ran up past the coke ovens and the blast furnaces, 
one of which was running, past the storehouse and the foun- 
dry and stopped near the works office, where the carriage 
of the general manager met us and took us to the guest 
bungalow, where we were welcomed by Mrs. Sahlin who 
had a good wood fire going in the dining room, and supper 
on the table, both of which were grateful and cheering. 

For the next ten days we remained at the guest bungalow 
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at Sakchi, which is the name of the town at the works. On 
one side of us was the bungalow of Mr. and Mrs. Wells, and 
on the other that of Mr. and Mrs. Woolsey. Mr. Woolsey 
is the General Superintendent of the works. In the imme- 
diate vicinity were the quarters of the other superintend- 
ents, foremen and the leading men. At the furnace plant 
there were about thirty Americans under the direction of 
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Mr. Laudig, Superintendent of Furnaces. The leading men 
for the open hearth plant were mostly Germans, and for the 
mills, English, The very efficient manager of the coke 
plant was Mr. Davies, a Welshman. There were also at 
the plant quite a number of the engineers and foremen of 
the contractors for machinery, largely Germans and Swiss, 
making a total of about 150 Americans and Europeans. 


TrRon-Maxkine In INpIA. 


One furnace had been in blast for about ten days when we 
arrived and, aside from the troubles to be expected when 
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starting with a large number of inexperienced men, was run- 
ning quite smoothly. The site of the works is about 545 
feet above the sea and the climate during the time we were 
there was delightful. The temperature in the middle of 
the day ran up to about eighty and the nights were cool and 
two blankets were needed. Construction work was going 
on vigorously and there was much interesting work to be 
done in examining the plant, watching tests of machinery 
and in noting the work of the native employes. 

The native Bengali is in general small, slight and not 
particularly adapted to heavy, rugged work. At the same 
time his wages are small and by putting on a considerable 


Tata IRON AND STEEL WORKS. 


(General view looking north.) 


number of people they manage to get along fairly well. In 
the arts and crafts they seem to be quite apt and it was 
noticeable that in the machine shop and foundry the em- 
ployes were all native Indians, including the foreman. The 
work in the foundry was very creditable and the castings 
turned out would stand comparison with the best castings 
turned out in the foundries of this country. Each trade 
seems to belong to a separate cast and their ancestors for 
many generations have followed this same trade, the only 
difference being that in the present foundry they are work- 
ing on much larger, heavier work than they had previously 
been engaged upon. On ordinary excavation work both 
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men and women were employed, the men picking and shov- 
eling the earth into baskets and the women carrying this 
away on their heads. The women also carried coke from 
the ovens to the stock pile in baskets, and in general carried 
any light material around the works. The native Indian 
seems reasonably well adapted to such work as running loco- 
motives, electric cranes, machinery, etc. And they also seem 
to do fairly well as fitters and laborers on erection of iron 
work, the criticism of them being that they do not have 
initiative and do not like to assume responsibility. 

The works are located in a place which was formerly a 
wild jungle, there being no towns of any considerable size 
near it. The works stand on a ridge running parallel with 
the Subarnrekha River which is about a mile and a half dis- 
tant, and the floor line of the works is about 120 feet above 
the level of the river. On the other side of the river is a 
range of small mountains and the country around the works 
is rolling and picturesque. 


Iron Mines oF INp1IA. 


A few days after our arrival Sir Dorab Tata, chairman of 
the board of directors of the company, and Lady Tata 
arrived at the works on their return trip from Delhi, where 
they had attended the Durbar, and spent some days at the 
plant. An excursion was made one day to the ore mines, 
which are 44 miles distant from the works and which are 
quite interesting. The ore in position is along the top of 
the hill, and down the face of this there is a great deal of 
float ore running from 4 feet to 7 feet deep, mixed with 
earthy matter, which float is now being used, the ledge not 
having yet been touched. When we were there about 
200,000 tons of this ore had been picked out and piled up in 
regular piles in order to measure it. The loose, earthy mat- 
ter which was left as these lumps were gathered contains 
over 50% of iron. 

The lump ore is taken in small Koppel cars running on 
a narrow gauge track around the base of the hill, and car- 
ried a short distance, where it is dumped from these cars 
into a large Gates crusher set to break it to the size of walnuts, 
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passing from this crusher into 50-ton steel cars, from whence 
it is dumped into bins or on the stock yard floor at the fur- 
nace. The gathering of this ore was done by men and 
women, the men digging the ore out and breaking the large 
lumps, in some cases drilling and blasting them, while the 
women carried the material away in baskets, the length of 
this carry being not over 100 yards as a general rule. The 
cars in which the ore was hauled to the works were very sim- 
ilar to the steel 100,000 pound cars in this country. They 
were very well built and equipped with vacuum brakes, 
The railway company has provided 80 of these cars for this 
especial traffic, which took care of it in good shape. 


MAKING COKE. 


The coke for the plant is made in Coppée retort ovens 
which at present do not have a plant for the recovery of the 
by-products. The coal comes from the Jherria field and at 
present time the company is buying slack coal from five dif- 
ferent sources of supply. Messrs. Perin and Weld sent 50 
tons of this coal to Germany and 50 tons to the United 
States for preliminary tests during the early investigations, 
and it was found that a very fair coke could be made from 
it in retort ovens. The coal, which is used unwashed, gives, 
when properly mixed, a coke containing about 16% ash, 
but not high in sulphur, the average being .7 and phos- 
phorus about .15. This coke apparently works well in the 
furnace with the rich ore and there seems to be no trouble 
in getting good basic iron under 1% in silicon. 


Lire AMONG THE INDIAN IRON-MAKERS. 


In addition to the quarters for the staff, there are a large 
number of cooley bungalows for the ordinary workmen, 
which are small but substantially built of brick with tile 
roofs. The plant is provided with two slow sand filters in 
which the water for the supply of the town is treated. ‘There 
is also a very complete hospital under gharge of a native 
doctor, with a staff of nurses. A great number of opera- 
tions are performed in this hospital, many of them quite 
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important, and its record has been very good. In its early 
stages a great many natives kept away from the hospital 
and many wounds were treated by the natives themselves, 
with the natural result that in a week or so they became 
infected and were very much more difficult to treat than if 
they had gone to the hospital in the first place. The fear 
of the hospital on the part of the natives seems to have al- 
most entirely disappeared and they are now willing to go 
to it, not only from the works but from the surrounding 
country, many cases being treated outside of the works 
themselves. A great deal of care has been given to sanitary 


Ratt FiInisHina Buripina. 


conditions, and cholera, typhoid and malaria have been 
practically wiped out. There is still a little small-pox. 
The only case of death of a white man at the plant during 
its history was due to this disease. Very careful attention 
is being given to sanitation, and the company is now con- 
structing a large club house with reading room, gymnasium, 
baths, and other like conveniences. 

On Christmas Day we had athletic sports in a field ad- 
joining the works, which were participated in by Americans, 
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Europeans and natives. There were running races, walking 
matches, obstacle races, sack races, races of women carrying 
jars of water on their heads, climbing the greased pole, and 
atugof war. The last event was very closely contested by 
the American and German contingent, and won after a close 
struggle by the former. About 4000 natives witnessed 
these sports. : 


CALCUTTA AND DELHI. 


On the 29th of December, accompanied by Mr. and Mrs. 
Sahlin and Mrs. Woolsey, we left Sakchi on a private car, 
going to Calcutta, where we spent the day seeing what we 
could of the city. Calcutta, like Bombay, is a cosmopolitan 
city, containing many fine buildings and much that is in- 
teresting, though it is not so typically Oriental as some of 
the interior cities. From here we went to Delhi, where we 
spent two days and got a hasty view of some of the principal 
points of interest. The city and its surroundings are in- 
tensely interesting and the visit was thoroughly enjoyed. 
The tents in the great camp pitched for the Coronation 
were for the most part still standing. The Great Fort, with 
its magnificent palaces, built by Akbar the Great and his 
successors, have been so often described that the writer can 
add nothing to what has already been said. The builder 
who placed the inscription on the Hall of Private Audience 
in Delhi Fort, reading “If There Is a Heaven on Earth it is 
This,’’ was certainly to a great extent excusable for his 
enthusiasm. 

After going through the buildings in the fort and visiting 
the great mosque, we drove through several of the streets 
of the city, and also around the suburbs, where we saw the 
various points of interest in connection with the siege of the 
city by the English during the Mutiny. After a busy day 
we rested at the Cecil Hotel and on the second day drove 
out to the tomb of Safdar Jang, a beautiful structure stand- 
ing in the midst of a large fine garden, from the roof of 
which many old tombs and mosques can be seen; also the 
field where Timur defeated Shah Tughlak in 1398, when he 
took possession of Old Delhi. From this place we drove to 
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the Kutab Minar, which is 11 miles from Delhi. This 
beautiful tower was built by Aybek, the first of the great 
Turkish slave kings. Its five stories still standing, measure 


Koutras Minar anp IRon PILLAR OF DELHI. 
(The Pillar referred to on page 63 is in the foreground.) 


SOME EXPERIENCES IN INDIA—KENNEDY 63 


240 feet to the top platform. The cupola which originally 
completed it was thrown down about 100 years ago by 
lightning, but has been reconstructed and placed at the foot 
of the tower. Its circumference is composed of fluted sand- 
stone columns, alternately round and square, divided into 
five stories by balconies and decorated with bands of in- 
scriptions. ; 


Our MESSAGE TO JOHN FRITZ. 


From its top a magnificent view is obtained of the ruins 
of the four cities of Delhi, which have successively served 
as the capital of India nearly all the time for the past 
thousand years. Around it are grouped beautiful ancient 
Hindoo temples, the tomb of Altamsh, King of Delhi about 
the year 1220 and surrounded by many other ancient mon- 
uments and tombs. In the distance can also be seen the 
ruins of the old city of Tughlakabad, constructed by Tughla, 
one of the most powerful of the slave kings of India. Near 
the bottom of the monument stands the celebrated Iron 
Pillar of Delhi. This wrought iron shaft 16 inches in diam- 
eter and 23 feet high above the ground, with polished sur- 
face and free from rust, with its ancient inscription and 
unknown date of origin, impresses one greatly, especially 
if we remember that it is well within a century when modern 
iron makers were able to forge a shaft as large as this. It 
seemed appropriate that during our luncheon at a rest room 
not far from this pillar, our party joined in a card of greet- 
ing to Uncle John Fritz, the Dean of the Iron Makers of 
America. 


DetHt AGAIN THE CAPITAL OF INDIA. 


From this place we drove to a large number of ancient 
tombs, to Indrapat or Old Delhi, where we saw a large 
mosque and library built by the Emperor Humayun, and 
about half a mile from Old Delhi, which was abandoned 
about 1630, we came to the tomb of Humayun, a very im- 
pressive structure which rises above the basement story 
350 feet square, in which are buried about 180 members 
of the royal families of the Moguls. Humayun’s succes- 
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sors abandoned Delhi for the neighborhood of Agra and 
when his great-grandson Shahjahan again returned to the 
old capital, Old Delhi and its old palace was no longer 
suitable for his wants, and the present Delhi or Shahjaha- 
nabad was laid out, about 1630. 

Delhi, which has been so prominent in the ancient his- 
tory of India, which has seen the passing of so many races, 
and civilizations, has now come again into its own and is 
once more the Imperial City. The restoration of the seat 
of government to it means that the city will be rebuilt, 
rejuvenated and many of its ancient glories restored to it. 


AGRA AND THE Tas MAHAL. 


From Delhi we went to Agra, arriving in the early morn- 
ing and spending two very interesting days. Here we 
visited the Agra Fort, a magnificent structure of red sand- 
stone, larger, finer and even more interesting than the fort 
at Delhi, and in a splendid state of preservation. In this 
fort are seen the palace of Nurjahan, Queen of Jehangir, 
and mother of Shahjahan, a magnificent red sandstone 
building with many beautiful apartments; also Shahjahan’s 
palace, constructed throughout of marble—buildings, floors, 
banisters and perforated window screens. Prominent 
among the many beautiful rooms of this palace is that of 
the Empress Mumtaz i Mahal, Shahjahan’s seventh wife, 
who is now buried by his side in the Taj Mahal. Her room 
is a beautiful apartment with six doors, resting on a roof at 
the highest point of the fort and commanding a magnificent 
view of the River Jumma and the Taj Mahal. In this room 
Shahjahan was carried to view the Taj before his death. 
Another beautiful apartment served as his prison for the 
last seven years of his life. 

The writer will make no attempt to describe the multi- 
tude of beautiful things to be seen in this palace, about 
which volumes have been written. To see this fort or the 
one at Delhi would alone be well worth a trip to India. 

The Taj Mahal I shall not attempt to describe. This 
is one of the great sights of India. We saw it in the morn- 
ing, at sunset, and by the light of the full moon. As the 
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writer sat and watched this building, the strongest impres- 
sion made on his mind was one of the absolute perfection 
of line and curve in its contours. There was a feeling that 
its proportions were so perfect that in no portion of it did 
it seem that any change could be made to improve its gen- 
eral effect. In addition to the beautiful proportions there 
was noticeable the exquisite workmanship and the splendid 
state of preservation of the pure white marble. The effect 
under the light of the full moon is, if possible, more beautiful 
than by sun-light. This tomb certainly deserves the many 
tributes that have been paid to it and to have been able to 
see it was a rare privilege. 


Inp1A’s Most IMPRESSIVE SIGHT. 


The most impressive sight in India is doubtless the aban- 
doned city of the great Akbar, Fatehpur-Sikri. This won- 
derful fort and palace was built by Akbar the Great in the 
latter part of the 16th century. With its grand courts and 
splendid palaces, its great mosque, an exact duplicate of the 
one in Mecca except in the color of materials, with its splen- 
did Gate of Victory, generally admitted to be the finest 
thing of its kind in the world, the beautiful tomb of Salim 
Chishti and numerous other mausoleums, all in a wonderful 
state of preservation, although deserted for centuries, it is 
doubtful if anywhere else in the world there can be found 
a more impressive spot. As compared with these grand 
palaces and those in the forts at Agra and Delhi, the palaces 
of the great European kings, such as those at Versailles and 
St. Petersburg, seem commonplace. 

We also journeyed to Benares, the Holy City of India, 
which was intensely interesting, though not exactly a place 
in which one would wish to take up his permanent abode. 


Av ReEvorr. 


From Benares we wended our way back to Calcutta, 
spending some time in that city and seeing the departure 
of the king on his way to Bombay to return to England, 
after which we returned to Sakchi, spending a few days 
there, then moving onward to Bombay. On the 20th of 
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January we left Bombay on the steamship China, after a 
visit every moment of which was intensely interesting. And 
as the broad, smoke-covered city of Bombay faded from 
sight, we had the feeling that we wished some day to go 
again to this great Empire of the Orient. 


PRESIDENT GARY: This forenoon the papers all related 
to business questions. This afternoon the papers are 
chiefly technical in character. We shall now have the 
pleasure of hearing from Mr. William R. Walker, who will 
tell us about Electric Furnaces. 


THE ELECTRIC FURNACE AS A POSSIBLE 
MEANS OF PRODUCING AN IMPROVED — 
QUALITY OF STEEL. 


WituiaMm R. WALKER, 


United States Steel Corporation, 
New York. 


In the manufacture of steel by either the Bessemer or 
open hearth process, it is very difficult to remove the last 
traces of oxygen. In the basic Bessemer process, the over- 
blown metal, which is an extreme case of oxidation, con- 
tains only .06% of oxygen.* Oxygen in combination with 
carbon (carbon monoxide), silicon, iron, aluminum and 
manganese, and also the combinations of silicates with 
these oxides, are very deleterious in steel. 

My investigations lead me to believe that in the manu- 
facture of steel for the so-called heavy products and steel 
that is produced in large quantities, a combination of either 
the acid or basic Bessemer converter and the electric furnace 
will take a very prominent place. With this combination, 
it is possible to produce steel extremely low in oxygen and 
other impurities at a cost that will not be prohibitive. 

At the present time, there are over 70 electric furnaces of 
various types producing electric steel in Europe and Amer- 
ica. These range in capacity from 1 to 15 tons. There is 
now under construction in Germany a furnace of 25 tons’ 
capacity. A number of these furnaces are competing suc- 
cessfully with crucibles in the manufacture of very high 
grade steel. 

Generally speaking, electric furnaces may be divided 
into two groups: 

1. Induction furnaces, in which the heat is supplied by a 
current induced in the bath. 


+The Non-Metallic Impurities in Steel” —E. F. Law. “The Journal 
of the Iron & Steel Institute’ —Volume II., Year 1907. 
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2. Arc furnaces, in which the arc is struck, either be- 
tween an electrode and the metal in the bath, or between 
two or more electrodes so as to heat the metal only by radi- 
ation from the arc. 


Meruops oF ELEcTRICAL REFINING. 


In operating the electric furnace at the present time, the 
most prominent methods or combinations are as follows: 

1. Oxidation of silicon, carbon and manganese in an 
acid lined Bessemer converter and removing the phosphorus 
in the basic lined electric furnace with an oxidizing slag and 
then recarburizing and with the aid of manganese and car- 
bon and a new reducing slag removing oxygen and sulphur 
and dead melting as in the crucible process. 

2. Removal of silicon, carbon, manganese and phos- 
phorus in a basic lined Bessemer converter and further 
removing phosphorus (if desired) in the basic lined electric 
furnace with an oxidizing slag, and then with the aid of 
manganese and carbon and a new reducing slag removing 
oxygen and sulphur and dead melting as in the crucible 
process. 

3. Removal of silicon, carbon, manganese and phos- 
phorus in the basic open hearth furnace and then recar- 
burizing and in the basic lined electric furnace with the aid 
of manganese and carbon and a new reducing slag removing © 
oxygen and sulphur, and dead melting as in the crucible 
process. 

4. Melting of cold scrap of inferior quality in a basic 
lined electric furnace; removing phosphorus with an oxi- 
dizing slag and then recarburizing and with the aid of 
manganese and carbon and with a new reducing slag re- 
moving oxygen and sulphur and dead melting as in the 
crucible process. 

5. Melting high grade materials in the electric furnace 
and dead melting as in the crucible process. 

The phosphorus is removed in the basic electric furnace 
in the same manner as in the basic open hearth furnace— 
that is, by the use of lime and oxide of iron—and the re- 
sulting slag containing the phosphorus is removed and a 
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new slag formed consisting of burnt lime and fluor spar; and 
when the slag is melted, coke dust is added, which, coming 
in contact with the lime in the slag and the electric arc, pro- 
duces carbide of calcium. The free carbon and possibly 
the carbide of calcium in the slag, with the aid of carbon and 
manganese in the bath, eliminate the oxygen from the steel. 


ADVANTAGES OF ELECTRICAL REFINING. 


As compared with the Bessemer and basic open hearth 
processes, the electric has the following advantages: 

1. The more complete removal of oxygen. 

2. The absence of oxides caused by the additions, such 
as silicon, manganese, etc. 

3. The production of electric steel ingots of eight tons in 
weight and smaller that are practically free from segrega- 
tion. 

4. Reduction of sulphur to .005%, if desired. 

5. Reduction of phosphorus to .005%, asin the basic open 
hearth process, but with the complete removal of oxygen. 

As evidence of the reducing properties of the slag in the 
basic electric furnace, it has been found that if oxide of man- 
ganese and oxide of iron are thrown on the molten slag, the 
oxides are reduced to the metallic state and the reduced 
metal goes into the bath. Blown metal from the acid Bes- 
semer converter, containing only .10% to .20% manganese, 
has been completely deoxidized in the electric furnace with- 
out addition of manganese or aluminum, the usual amount 
of silicon being added in the steel ladle. Rails made from 
this steel are now in service. The composition of one heat 
of this steel is as follows: 


Per Cent. 
ae aT ee inte, Na ge SH AR pon oe 55 
ane amese ted dic a realise ela cbt sae cit 13 
SVT FR ga eters oer aro cee CeO eR aU pe ee aa 017 
Sy Paar Ea, RR ae ee tea oe 19 
PhosphOris a... ole ays eels Soe ee eS ee es 022 


These rails are comparatively soft, but are showing 
superior wearing qualities compared with the Bessemer rails 
in the same track and under the same service conditions. 
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Electric ‘steel ingots crack much less in rolling than 
either Bessemer or basic open hearth steel. Cold electric 
steel ingots when heated and rolled into rails, roll extremely 
well. 

At the present time, there are approximately 5,600 tons 
of standard electric steel rails in service in the United States. 
These rails have been in the track about two years: Dur- 
ing the past winter, some of these rails have been subjected 
to very low temperatures—in some cases as low as 52° below 
zero, Fahrenheit, and are being exposed to all the possible 
conditions of severe service. It is too early to state much 
about the wearing qualities of these rails, but from present 
indications it would appear that rails made by the basic 
electric process can be made somewhat softer than by either 
the Bessemer or basic open hearth process and show highly 
satisfactory wearing qualities. Up to the present time, 
we have not heard of any basic electric rails in use in this 
country being broken in service. 

For experimental purposes, I have had made a small 
tonnage of electric steel rails, which have varied in analysis 
as follows: 


Per Cent. 
Car DOt. irs geen se fn ee oe tee .00 to .75 
Manganesers sie.ch..0o un | tcuiagth ee eee .13 to .80 - 
MLLICOM Noe Moats coca ce ee Se ae .10 to .40 
Phosphoruso;t.0 25 kc Shade ee eee .02 to .06 


On account of the wide variation in the chemical com- 
position of this steel, it would in a paper of this nature and 
with the limited time at my disposal, be difficult, without 

going into considerable detail, to discuss the physical prop- 

erties of these rails. It might be stated, however, that 
electric steel of a given tensile strength has a slightly greater 
amount of elongation than basic open hearth steel and that 
electric steel is somewhat denser than basic open hearth or 
Bessemer steel. 

With the electric furnace, it is possible to produce steel, 
which when magnified one thousand diameters, shows no 
oxides or slag enclosures. 

As high grade electric steel can be produced at a lower 
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cost than crucible steel, there has been a gradual increase in 
the production of electric steel for certain purposes where 
crucible steel was formerly employed and where it has been 
demonstrated electric steel can be successfully used. This 
increased production has not been so marked where the 
object has been the improvement of steel entering into prod- 
ucts manufactured in large quantities where the expense 
involved for experimental work is very great and where of 
necessity it takes several years to demonstrate if rails and 
other products made by the electric process are superior to 
those made by either the Bessemer or open hearth process. 
From present indications, it would seem probable that there 
will be a decided increase in the production of electric steel 
for these products in the near future. 


PresipeNt Gary: The discussion of Mr. Walker’s pa- 
per will be led by Mr. Theodore W. Robinson, First Vice- 
President of the IHinois Steel Company, whom I now have 
pleasure in presenting. 


ELECTRIC FURNACES. 


THEODORE W. RoBINSON, 


First Vice-President, Illinois Steel Company, 
Chicago, Ill. 


Three years ago the 15-ton basic-lined Heroult furnace 
erected at the South Chicago works of the Illinois Steel Com- 
pany made its first heat. At that time it was the largest 
electric furnace in existence, and I know of none of greater 
capacity that has as yet been put into operation, although 
I understand there are several 20 or 25 ton furnaces in 
Europe now in process of construction. 


New Prosiems with Larce Evecrric FURNACES. 


The application of electricity to the manufacture of 
steel is, commercially speaking, a new process, and the 
installation at South Chicago was a new adaptation of 
this new process. Our purpose was to demonstrate whether 
it was feasible to successfully operate a large electric furnace 
and make electric steel in large tonnages. At the time the 
South Chicago furnace was started, the electric furnaces 
used in the manufacture of steel here and abroad were 
small, running from a ton or less to five tons in capacity. » 
The aim in their development was largely to find a cheaper 
process than the crucible process. Ouraim was to command 
a superior steel, and if possible at a cost that would permit 
its use in such products as rails. 

Our problems, mechanical, metallurgical and otherwise, 
proved many, and our experience soon demonstrated that 
the conditions surrounding the successful operation of a 
large electric furnace were in many respects entirely different 
from those involved in the use of smaller units. In illus- 
tration, the demands of a 15-ton electric furnace proved to be 
far in advance of the art of manufacturing electrodes. Our 
necessities represented a requirement that the electrode 
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manufacturers of America and Europe had not been called 
upon to meet, and it took much time and money before there 
was finally accomplished the 20-inch round amorphous 
carbon electrode that is now being used at South Chicago. 


GENERAL RESULTS FROM ELECTRIC FURNACES. 


In this company it is unnecessary to state that the 
electric current, as such, has no influence, occult or other- 
wise, in the manufacture or upon the character of so-called 
electric steel. The transformation of electrical energy, 
however, is capable of producing an extremely high heat 
under comparatively ready control and of a source of rare 
chemical purity. While in the application of the electric 
furnace to the metallurgy of steel there is usually embodied 
the preliminary removal of impurities by oxidation, the 
thermal and chemical conditions that obtain are unusually 
favorable to the final purification of the metal. 

Although it has proved perfectly feasible to make steel 
of superior quality even from low-grade cold material, the 
usual practice at South Chicago is to refine in the electric 
furnace full-blown metal from the Bessemer converter. 

While the electric furnace at South Chicago has prob- 
ably operated on a greater variety of products than any 
other furnace in the world, especial attention has been 
given to the production of electric steel for rails. As Mr. 
Walker has stated, the results have been most promising. 

The steel in teeming lies much more quietly than is ordi- 
narily the case with open hearth or Bessemer. The ingots 
when split show a very solid metal, with a remarkable free- 
dom from blow holes. The pipe, unless filled, is as deep as 
with open hearth or Bessemer steel. Segregation is at a 
minimum, and the steel is exceptionally homogeneous. 
Chemically speaking, almost any result within reasonable 
limits can be obtained. Physically the metal is more dense 
than either open hearth or Bessemer. In its ultimate 
strength and elongation for the same carbon there is but lit- 
tle difference between electric and open hearth in the higher 
carbons. In the lower carbons, electric steel has a tendency 
to a higher tensile and a somewhat lower elongation. 
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Many etched sections of rails indicate that the steel 
from the electric furnace is peculiarly uniform in structure, 
and it appears to be exceptionally free from oxide and slag 
enclosures, as partially determined by microscopic examina- 
tion. In fact, such superiority as electric steel may have 
probably largely lies in its relative freedom from oxygen. 


SPECIAL Errects ON MOLECULAR STRUCTURE. 


How much there may be in the theory advanced by 
some that the characteristics of electric steel are partially 
due to the influence of the peculiar thermal conditions upon 
its molecular structure, I cannot say. Certain indications, 
however, point to there being more in this hypothesis than 
is generally recognized. 

As Mr. Walker has stated, we have thus far received 
no report of any breakage from the 5600 tons of standard 
steel rails that we have shipped. Some of these rails have 
been in track for two and a half years or more. 

Some of the first rails that we produced were intention- 
ally made upon the soft side, running as low as .55 in carbon. 
Our later electric rails, of which the laboratory results would 
indicate a relatively better wearing quantity, have been 
made ten or more points higher in carbon. 

I recognize that on-account of the comparatively short 
time that the electric rail has been in service, any statement 
in respect to its comparative quality is open to question. 
Of course the final verdict on the merits of any steel must 
be in that metallurgical court of last resort, result in serv- 
ice. But whatever may be the verdict, American steel 
practice and the public must be the gainers from the exten- 
sive work that has been done in the endeavor to produce, 
through the electric furnace, a rail of superior quality. 


PRESIDENT GARY: We shall now have the pleasure of 
hearing from Mr. Eugene B. Clark, President of the Bu- 
chanan Electric Steel Company, on the same subject. 


ELECTRIC FURNACES. 


. Evcene B. Crarx, 
President, Buchanan Electric Steel Company, 
Chicago, Ill. 


Mr. Walker’s most interesting paper leaves little to be 
said at present upon the phase of electric furnace working 
to which he has chiefly devoted himself, namely, the im- 
provement of rails and other heavy steel products. The 
experience cited by Mr. Walker as having been had with 
rails rolled from steel refined in the electric furnace, while 
perhaps not conclusive at present, still points strongly to 
the wisdom of future experimentation and is confirmed by 
the experience with electrically refined steels in other direc- 
tions. 


Supgrion ResvuLtts FRoM ELECTRIC TREATMENT. 


Apparently he ascribes the superiority of electric steel 
to its thorough deoxydization. There is much in support 
of this belief, and the reason would appear to be that the 
electric furnace offers most favorable conditions for treat- 
ment by deoxydizing agents. The high temperature keeps 
the bath fluid and promotes chemical activity, and it is 
impossible for the steel to take up oxygen again from the 
neutral atmosphere in the furnace. Under these condi- 
tions it is natural that an excess of deoxydizing agents 
would hardly be necessary unless needed for alloys. The 
conditions are self-evidently more favorable than in an 
open-hearth furnace, just as in the latter they are more 
favorablethaninaBessemer. If electric steel has been made 
properly it is capable of most advantageous rolling, forming, 
casting and machining, and as tool steel has excellent cut- 
ting properties. It sometimes fails to come up to expecta- 
tions for certain purposes, however, and gives evidences of 
peculiarities of disposition not easily explained. Generally, 
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the peculiarities are advantageous but the reasons are not 
always clear. Perhaps the heat treatment of molten steel 
has an effect upon its subsequent quality. If so, the type 
of electric furnace in which the steel is refined must be 
taken into consideration, for the method of the application 
of heat to molten steel differs considerably in the different 
types of furnaces. 

In Europe the refining of steel electrically has been done 
to a far greater extent than in this country, and it is in 
Europe that the various types of electric furnaces have been 
developed. The American manufacturer in considering the 
practical application of electrical refining to his own prob- 
lems is interested in knowing: 

1. What possible advantages he may expect; 

2. What type of furnace is best for his requirements; 

3. What costs he may anticipate. 

Of course, no general answer to these questions can be 
made to fit all conditions, but perhaps it would be of inter- 
est to say a word with respect to each one. 

An electric furnace for steel making differs fundamen- 
tally from other metallurgical apparatus for refining iron 
only in that the heat required is supplied through the me- 
dium of the electric current. Thus the electric furnace has 
the advantage that no contaminating gases need be brought 
in contact with the molten steel. 


Two Typzs or Execrric FuRNAcEs. 


There are two general methods of introducing the heat, 
distinguishing the induction furnace from the are furnace. 
In the former the current is induced directly in the bath 
of molten metal and heats the metal by overcoming its 
own resistance, whereas in the latter an are is established 
over the bath which heats the metal or slag, or both, di- 
rectly. The induction furnace has certain electrical dis- 
advantages, and also involves certain mechanical difficul- 
ties, whereas on the other hand it is free from electrode cost 
and trouble. The are furnace is handicapped with elec- 
trodes, but on the other hand seems to be simpler of oper- 
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ation and to offer some metallurgical advantages. At any 
rate are furnaces have been more widely used. Several 
types of arc furnaces have been developed, typical of these 
being furnaces in which the arcs are maintained between 
the electrode and the bath, and furnaces in which the are 
plays over the bath. 

Both of these types have certain advantages and certain 
disadvantages. Thesubmerged arc furnace is more extrava- 
gant of electrodes but less severe on linings than is the sur- 
face arc type, but on the other hand the heat is localized 
under the electrode in the former case and distributed over 
the whole bath in the latter case. What influence, if any, 
this heat distribution has upon the quality of steel is open 
to argument, and it is not intended here to venture an opin- 
ion; but certainly this subject is of sufficient interest to 
warrant study. There are few cases where a steel manu- 
facturer has tried more than one type of furnace. 


ELectric FURNACES FoR Finat TREATMENT ONLY. 


There are several well established and quite different 
lines along which electric furnace practice is being developed 
at present. The final refinement of large quantities of steel 
to be used in the manufacture of heavy steel products, this 
being the phase which has been studied and discussed by 
Mr. Walker, is the field possibly which offers the greatest re- 
ward, but is also the one which involves the greatest expense 
and difficulty of investigation. For such work it is neces- 
sary that the amount of electrical heat required should be 
reduced to a minimum, which means that steel must be 
made by some other process and only finally treated in the 
electric furnace. Even such refinement as is found neces- 
sary must be reduced to a minimum, because the formation 
and removal of slag involves the use of a most expensive 
torm of heat. In the final analysis it may be said that if 
electrical refining is to prove successful for heavy products, 
it must be found that an improvement of quality is assured 
sufficient to justify the cost, which means, of course, the 
use of large units and economical methods of handling. 
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Wipe RANGE oF WorRK POssIBLE. 


For the very complete refinement of the highest grades 
of steel, however, the electric furnace is already thoroughly 
established. Any product possible by the crucible process 
is possible by the electric furnace, and in most cases with 
advantage in favor of the latter. Intricate alloy steels may 
be made with precision. The high temperatures possible 
facilitate the reactions, and alloys need not be used for the 
purpose of removing oxides and occluded gases. Very 
low carbon steels may still be kept fluid at the high temper- 
atures. For certain foundry operations electrically refined 
steel is especially adapted. Small steel castings require a 
very hot metal and one free from slags and gases. The 
baby Bessemer gives a hot steel but one which runs high 
in oxides and often high in sulphur, so castings are apt to 
have blowholes and cracks. High manganese and high 
carbon, contents are required to give sound castings, so 
annealing is generally necessary. The electric furnace 
obviates these objections by giving a metal at once hot 
enough to pour into thin molds and still perfectly free from 
slags and gases. Metal of exactly the required composition 
may be obtained, and alloys of any desired analysis may 
be formed. 

Even electric smelting, though at a great apparent dis- 
advantage by reason of high fuel costs and small units, has 
made some progress. 


Costs or ELECTRICAL REFINEMENT, 


The cost of electrical refinement is extremely difficult 
to discuss. It must be remembered, however, that the 
essential element of electrical refinement is the production 
of electric current, and that unavoidable losses in the appa- 
ratus for converting thermal energy to electrical energy 
amount to fully 80% of the original heat value ot the fuel. 
Thus; even neglecting other costs of electrical power, elec- 
tric heat is expensive. Hydraulically developed electric 
power consumes no fuel, but conditions must be most-fa- 
vorable when such power is much cheaper_than power from 
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fuel. The high cost of heat used in the electric furnace is 
offset somewhat by the high thermal efficiency of a prop- 
erly designed electric turnace, as compared to the thermal 
efficiency of an open-hearth or crucible furnace; but, in 
any event, the cost of heat is high in an electric furnace. 
The cost of repairs and labor in an electric furnace are much 
higher than for other types of steel refining furnaces, but 
this is due largely to the small sizes of units and probably 
can be much improved. For an arc furnace, electrode cost 
is also a consideration. In general it may be said that only 
high grade steels, which have always been manufactured 
by expensive processes, can be produced in the electric fur- 
nace at costs comparable with other methods. But even so 
the electric furnace for steel refining is already commercially 
established and its possibilities for further use are sufficient 
to warrant much additional study. 


Presipent Gary: The gentleman who was to read the 
next paper, Mr. Samuel T. Wellman of Cleveland, is unable 
to be here on account of sickness in his family. But he 
very kindly sent on his paper and it will now be read by the 
Secretary of the Institute, who is known to you all. 

Mr. McCurary: Mr. Wellman is an ill man, but he 
has as usual measured up to his duty and prepared his paper, 
which is as follows: 


ELECTRIC FURNACES. 


SAMUEL T. WELLMAN, 


Chairman, Wellman, Seaver, Morgan Company, 
Cleveland, Ohio. 


Mr. Walker’s paper confirms my own observations as to 
the new method of refining steel and making an article that 
is of the very highest quality in every respect. 

We have heard a great deal in years gone by of the neces- 
sity, if high class steel was wanted, of melting it in a reduc- 
ing atmosphere. But this has never been possible in the 
furnaces which we had at our command, because with the 
reducing atmosphere there came reduction of temperature 
too low for the proper melting of steel. But with the elec- 
tric furnace all these conditions are changed, and we can 
get the highest temperature known in the arts without the 
presence of any free oxygen whatever. 

The electrical furnace makes possible the production 
of ideal steel for any purpose whatever—whether it be the 
softest steel used for high grade sheets or plates, medium 
steel for axles and shafts, rail steel, or any of the numerous 
grades of ordinary tool steel, or for high speed alloy tool 
steel, or projectile steel. 

I think that the most important use to which electrically 
refined steel can be put is the manutacture of rail steel. 
During the past few months the railroads of this country 
have been learning some very costly lessons regarding steel 
rail specifications, and it would seem that now they should 
be ready to buy the best and safest rail that can be made, 
without regard to a slightly higher price or possibly a little 
more rapid wear. 


Way ELeEcTRICALLY Rerinep Street RAILS ARE Bsst. 


Rails made from electrically refined steel seem-to me to 
offer the very best solution to the problem for the following 
reasons: 
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1. An ingot is produced which from all the evidence we 
have is almost perfect in structure. There is almost an 
absolute freedom from blow-holes. This is caused by the 
freedom of the liquid steel from oxides and gases of all 
kinds. But, what is most important, ingots as large as 
eight tons, as mentioned by Mr. Walker, can be made 
which are practically free from segregation. Mr. Walker’s 
statements in regard to this confirm my own observations. 

2. The ingot can be made practically free from phos- 
phorus and sulphur, and on account of its freedom from 
oxides and gases little or no manganese is necessary in the 
steel. Thus the steelmaker is able to make the ideal steel ' 
which is absolutely free from deleterious impurities, and 
contains nothing but iron and the carbon to give it the 
necessary hardness for wear. It will probably be found 
that, on account of its greater density, not as much carbon 
will be necessary to give it good wearing qualities as is the 
case in ordinary Bessemer or open hearth steel. 

3. Onaccount of its freedom from oxides and gases, there 
is almost perfect freedom from cracking in rolling. This 
must make a better rail on account of more perfect surface 
and freedom from little imperfections which start the wear 
and are also good starting places for cracks. 

4. The most valuable peculiarity in electrical steel 
seems to me to be its freedom from segregation. Most, if 
not all, of the failures of rails during the last winter have 
been practically on account of bad defects caused by piped 
ingots, the defects from which were not discovered in the 
bloom nor in the finished rails. 


Some ALLOYS SUGGESTED. 


I think it more than likely that it may be found that the 
best rail steel, if made from the electrical furnace, can be 
made by making small additions of some of the numerous 
metals used as alloys—like chromium, titanium, nickel, 
vanadium or tungsten. The effect of these different metals 
on steel is not yet generally understood, but it offers a 
very attractive field for study and experiment. From my 
own observations, I think that a small percentage of chro- 
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mium, not to exceed 0.25 per cent., and a very much smaller 
amount of titanium, would have a very good effect on the 
density of the rail, and would at the same time toughen and 
strengthen the steel. 

Some of the gentlemen present may say to me as my 
friend, Captain William R. Jones did to William A. Sweet 
when he came down to Pittsburgh many years ago to the 
meeting of one of the engineering societies to tell them how 
to make good rails. Said Captain Bill: “What do you 
know about making rails, you never made any,” which 
would be a good criticism of anything I might say about 
this subject, so I will stop right here. 


PRESIDENT GARY: The last subject for discussion this 
afternoon is “Some Metallurgical Developments in the 
Manufacture of Iron and Steel.” The paper on that sub- 
ject will now be read by Dr. John S. Unger of the Carnegie 
Steel Company, Pittsburgh. 


SOME METALLURGICAL DEVELOPMENTS IN THE 
MANUFACTURE OF IRON AND STEEL. 


Joun S. Unaur, Sc.D., 


Manager, Central Research Laboratory, 
Carnegie Steel Company, 
Duquesne, Pa. 


‘The increased demand for steel and the many new pur- 
poses to which iron or steel is being applied is shown by the 
fact that in 1880 the United States produced 54 pounds 
annually per unit of population; in 1890, 153 pounds; in 
1900, 398 pounds; in 1910, 640 pounds, or about twelve 
times as much as 30 years ago. During the last decade the 
production and consumption of the metal iron has increased 
about 60 per cent. ; 

As the consumption per unit increases and jthe demand 
extends to those nations who are not now large [users of 
iron, the following conditions will result: New fields of raw 
material will be found; inferior raw materials must be em- 
ployed; new processes of manufacture will be developed, 
capable of dealing with material of poorer quality; and sub- 
stitutes, either metallic or otherwise, will be offered for 
iron. 


PRELIMINARY PREPARATION OF RAw MATERIAL. 


The gradual exhaustion of lump ores has forced the em- 
ployment of from 80 to 100 per cent. of fine ores in the blast 
furnace. Such ores are usually inferior physically or metal- 
lurgically to lump ores, and require some preliminary prep- 
aration. Washing, magnetic separation, pneumatic or 
other forms of concentration, followed by some form of 
agglomeration, such as sintering, nodulizing, or briquetting 
is growing very rapidly and extending to other fine mate- 
rials, which were practically waste products in the past. 
The success attained in treating flue dust, pyritic residues 
and even iron or steel turnings, has caused metallurgists to 
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demand that these artificial products be made the equal of 
the better grades of lump ore, in order that their use may be 
extended beyond the blast furnace to the steel furnace, in 
which a lump ore is almost a necessity. 

Coal capable of producing high grade coke by the older 
methods is only found in certain localities. In the manufac- 
ture of by-product coke, it has been shown that coke of high 
quality can be made by the proper admixture of coals, some 
of which alone are unfit for coking purposes. This coke is 
the equal of the older coke, thus opening up a new source 
of supply, and in addition the by-products of the process 
are conserved. 


Buast FURNACES. 


It may be said that it requires about 2 pounds ore, 1 
pound coke, 14 pound limestone and 41% pounds of air, or a 
total of 8 pounds of material to make 1 pound of iron and 4 
pound slag, while 64% pounds of gaseous products are given 
off. Fifty-six per cent. of the material going into a furnace 
is air. The average variation between winter and summer 
season in temperature, pressure and moisture and moisture 
content will be as much as 15 to 20 per cent., while the varia- 
tion in a single day may be 8 percent. Refrigeration of the 
air, or desiccation of the blast have been tried as remedies, re- 
sulting in more regular working of the furnace, more uni- 
form quality of product and a saving of about 50 cents per 
ton of pig iron produced. 

Thin lined, water-cooled furnaces have been used in 
Kurope for some years. In the United States, four or more 
furnaces have been in blast for some time with promising 
results. It appears that the blast furnace of the future 
may be likened to a cylindrical furnace set in a tank of 
water reaching from the ground to the top of the furnace. 
This preservation of constant lines in the interior of a fur- 
nace and the use of a lining of the proper thickness to main- 
tain an economical heat balance have shown a reduction in 
fuel, greater regularity of working and less variation in 
product. 


The use of the waste gases, with their attendant savings, 
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_ for gas engine purposes, is more nearly a mechanical prob- 
lem and not properly within the scope of this paper. It is 
sufficient to say that the majority of future installations 
will be of this kind. Where steam engines are installed, 
they will be connected with low pressure turbines in order 
to conserve as much of the available energy as possible. 


STEEL PROCESSES. 


Within a few years the use of the Bessemer process has 
declined very rapidly, being supplanted by the basic open 
hearth. This was mainly brought about by the scarcity of 
Bessemer ores and the fact that open hearth steel is slightly 
more ductile than Bessemer steel of the same strength. A 
combination of the two processes, known as the duplex 
process, is used with success at several plants. All steel- 
making processes of a purifying character are necessarily 
oxidizing at some stage of the operation. The making of 
crucible steel is not one of purification, but depends for its 
superiority on the use of pure materials and their fusion out 
of direct contact with the fuel. 

The electric furnace for the manufacture of ferro alloys 
is indispensable and has come to stay, while the profitable 
use of the moderate-sized electric furnace as a substitute 
for the production of steels of similar qualities to crucible 
steels, will likely revolutionize the crucible steel industry 
within a few years. The electric production of pig iron 
need not be considered at this time. In localities where 
fuel is scarce and expensive and ore and power are cheap, 
it will probably be of importance. 

Several steel processes have been brought out, mostly 
combinations of older methods. In one it is proposed to 
tap the metal from the blast furnace into a rolling open 
hearth furnace, arranged with tuyeres on one side, in which 
the metal is blown, the slag removed, the furnace moved 
back to a normal position, where the operation is finished 
by the open hearth process. 

Open hearth furnaces with removable ends and roofs are 
frequently employed. One of the latest modifications is a 
removable body, which can be used as container or ladle and 
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which is picked up by a crane and carried to the point of 
casting, thus retaining the heat in the steel and avoiding the 
use of a ladle. Water-cooled ports, frames and doors are 
common. The success attending the water cooling of blast 
furnaces indicates that within a few years an open hearth 
furnace equipped with water-cooled ports, sides and roof 
will be the regular practice. 

The use of natural gas as a fuel in favored localities is of 
great importance to the steel industry. This fuel is free 
from injurious impurities and is of high calorific value. As 
the fields from which this gas is drawn become exhausted, 
it is constantly necessary to develop new territory to keep 
up the supply. Since the supply does not equal the de- 
mand, the cost becomes prohibitive and substitutes must 
be used. The results obtained with fuel oil and tar are very 
encouraging. At some plants where they are so situated in 
regard to blast furnaces, open hearth furnaces and by- 
product coke ovens, the excess blast furnace gas is used to 
coke the coal, while the higher quality by-product gas is 
used either alone or with producer gas in the open hearth 
or heating furnaces. 

Deep cementation and that of lesser degree, called case 
hardening, were formerly performed by means of solid car- 
bon or compounds carrying a large percentage of carbon- 
aceous matter. The increased use of superficially hardened 
material in gears, roller bearings, cutters, tools, projectiles, 
etc., has brought out solid compounds of great activity and 
promoted the use of a number of gases, vapors, and mix- 
tures of the same, which act very rapidly and at much lower 
temperature than formerly required in cementation by 
gases or solids. 


PIPING AND SEGREGATION. 


These two subjects of widely different character are 
usually classed together, as they come under the general 
heading of ingot defects. As a rule they exist together, but 
in many cases either one or the other will exist in such a 
limited degree as to be negligible. 

Piping may be caused by the shrinkage of the metal 
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during solidification, or it may be due to cavities formed by 
gases imprisoned in the steel, or to a combination of both 
causes. 

For more than fifty years attempts have been made to 
reduce piping. These embrace covering the top of the in- 
got with molten slag or steel, liquid compression, cooling 
the top of the ingot slowly by a mould in which the top is 
made up of material which absorbs heat slowly, keeping the 
metal liquid by gaseous or solid fuel or the electric arc, cast- 
ing in a vacuum, the addition of some substance which 
creates a high temperature at the top, or the addition of 
elements which absorb the gases. New schemes are brought 
forward constantly, but an analysis shows them to be modi- 
fications of older principles. None have been universally 
adopted. All fail to accomplish completely the result in- 
tended. A few improve the conditions, others are imprac- 
ticable, while in practically all the cost is prohibitive except 
for the more expensive steels. 

Some alloy steels pipe very much more than ordinary 
steels, and even in ordinary steels, it may be said that the 
shrinkage cavity extends to a greater depth in the ingot of 
a high carbon steel than in one of low carbon. 

Segregation is the separation of the more fusible com- 
pounds of the steel, as the carbides, phosphides and sul- 
phides of iron, to that part of the ingot which is the last to 
solidify. Elements having the characteristics of true metals, 
which alloy with iron in all proportions, as nickel or man- 
ganese, segregate very little or none at all, while the non- 
metals, such as carbon, phosphorus and sulphur, are the 
worst offenders. 

The only real cure for segregation must be one of these 
three remedies: instantaneous solidification of the liquid 
steel, the use of steel containing elements which do not seg- _ 
regate under ordinary conditions of cooling, or the use of 
pure iron. None of these remedies are practical, but the 
nearer these conditions are approached the less the segre- 
gation. 

When all is considered, probably the cheapest and 
safest method of dealing with piping and segregation in the 
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ordinary ingot of 3 to 4 tons weight is to allow the steel 
to cool in the regular way, discard 30 per cent. from the top 
and use the remainder. This discard may not always re- 
move all pipe and segregation, but the pipe which remains 
will close up in working and the segregation be of such 
slight extent as not to be injurious. 


Iron ALuLoys. 


Those alloys in which iron predominates are considered 
under this heading. Of the eighty known elements, about 
one half have been combined with iron in greater or less 
proportions. Ordinary commercial steel is an alloy com- 
monly made up of about ten elements. Some of these ele- 
ments such as sulphur and phosphorus, have always been 
considered injurious. Nearly all purifying processes have 
had the reduction of these two elements as their primary 
object. Sulphur is sometimes added to low sulphur steel 
to confer the property of rapid machining, while a certain 
percentage of phosphorus is of great value in preventing 
the sticking together of a pack of sheets, or to insure a firmly 
adhering coat of spelter in galvanizing. 

All the elements present or added produce certain bene- 
ficial or injurious effects, depending on the amount. Man- 
ganese up to 1.25% is a necessity; from this point up to 
6.00% it produces hardness and brittleness, rendering the 
material unfit for service. When the steel carries about 
12%, a slightly magnetic, hard, ductile alloy of great value 
in the arts is obtained. 

Silicon produces soundness, but renders the steel harder. 
In steel castings rarely more than .50% is used, as higher 
percentages yield a hard casting difficult to machine. A 
steel containing 1.00% manganese, 1.75% silicon and 50% 
carbon will show after proper heat treatment an elastic 
limit of 200,000 pounds and an elongation of 10%. Steel 
containing about 3.00% of silicon is difficult to forge or roll, 
but when finished and properly heat treated will show very 
valuable magnetic properties, which are indispensable to 
the electrical engineer. This steel is one of the newer alloy 
steels. 
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Carbon varying from traces to 1.50% produces marked 
physical changes and seems to show the most pronounced 
effect of any element. Until the advent of alloy steel and 
even since then, its proportions largely govern the various 
properties of the entire range of steels. 

Nickel—alone or with other elements, as chromium or 
vanadium—improves the strength of steel without mate- 
rially decreasing the ductility. At least five classes of 
nickel steels, ranging from 3.00% to 36.00% nickel are im- 
portant iron alloys. The 36.00% alloy, called invar, is re- 
markable in possessing the least expansion or contraction 
per unit of temperature of any metallic substance. 

Vanadium is one of the newer elements to be added to 
iron. It seems to rank next to carbon in intensity of effect, 
and is used in small percentages, usually from .25 to .50%. 
It aids in raising the elastic limit of the steel to within 70 
to 90 per cent. of the ultimate strength and improves its 
resistance to failure under repeatedly applied dynamic 
stresses. 

Tungsten was used by Mushet in the development of 
self-hardening tool steel, contributing the property of hard- 
ening while cooling in the air. This discovery was the be- 
ginning of the great developments made in the tungsten, 
molybdenum, chromium, high speed tool steels of the 
present day. 

Of the newer elements alloyed with iron might be men- 
tioned boron, titanium, arsenic, antimony, bismuth, copper 
and magnesium. Some of these alloys look very promising. 

The use of alloy steels containing other than the regular 
elements is growing very rapidly. One factor that has con- 
tributed to their growth is the great advance made in the 
automobile industry. Statistics show that over 600,000 
tons of alloy steel was made during 1910, or more than three 
times as much as in 1909. 


Heat TREATMENT. 


This may be defined as the careful heating of steel to a 
predetermined temperature, followed by a slow or rapid 
cooling, usually followed by a second heating to a lower 
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temperature than the first, then by rapid or slow cooling. 
The temperatures used and the method of cooling employed 
vary as the composition of the steel or its uses vary. 

Treatment affects the mechanical, chemical, electrical 
and physical qualities of the metal. High temperatures 
are not always essential to these changes. Certain steels 
will become three times stronger at minus 180 degrees, centi- 
grade and show very little change in ductility. Other steels 
non-magnetic at ordinary temperatures become highly mag- 
netic at the temperature of liquid air. Prolonged heating 
in boiling water will destroy the hardness of a carefully 
tempered edge tool. Heating a soft steel, not ordinarily 
sensitive to heat treatment, to between 300 and 400 degrees 
centigrade, and then quenching, will show a marked reduc- 
tion in ductility and a decided difference in solubility when 
acted upon by chemical agents. 

Steels may be separated into three classes: soft steels up 
to .25% carbon, medium steeis from .26% to .75% carbon, 
and hard steels, or those above .75% carbon. 

Soft steels, such as sheets, wire, or tubes, are but slightly 
changed by heat treatment, unless the action be continued 
over a very long period. In some cases this may prove 
detrimental. Very few attempts have been made to treat 
steel of this grade beyond an annealing or normalizing to 
insure uniform heating and cooling throughout. 

Medium steels furnish by far the largest portion of the 
tonnage of all steel produced. In this class is found all the 
harder and stronger varieties of boiler and ship plates, ma- 
chinery steel, rails, axles, steel castings, car wheels, shafting, 
wood, working implements, most of thestructural and bridge 
material, and a large quantity of the steel used in automo- 
biles and agricultural machinery. The medium steels have 
not always been treated, except for such special cases as 
armor, guns, crank shafts, connecting and piston rods, or 
any material in which great strength, durability and secur- 
ity is required. Almost all alloy steels belong to this class. 
On account of their thermal susceptibility, they are usually 
heat treated to develop their best properties. 

The annealing of steel castings in important work is 
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essential. Very little strength is sacrificed, while the tough- 
ness as indicated by bending or twisting has been increased 
from two to four times that of the untreated casting. 

Railway axles, shafts and forgings were not heat treated 
in the past. As the alloy steels with their accompanying 
heat treatments were brought out, attention was imme- 
diately given to the treatment of ordinary steels. Most 
forgings are being heat treated at the present time. It is be- 
heved that the treatment now being given to gears, shafting, 
rails, wheels, plates, bars and machinery parts will grow 
until practically all such material will be used in a heat 
treated condition. 

Hard steels, known as tool steels, are not often used in 
an untreated state. These steels were the first steels made 
and were valuable as they could be made intensely hard by 
heating and quenching in water. It was found that this 
hardness could be modified by subsequent heating or tem- 
pering, yielding a tool or implement of great value. A tem- 
perature of 400 degrees, centigrade, removes this hardness 
and makes the tool too soft to cut hard metals. 

The classic researches of Taylor and White, the invent- 
ors of the treatment of high speed chromium-tungsten tool 
steels at such elevated temperatures as were supposed to 
destroy such alloys, is an important point in the metallur- 
gical history of tool steels. This discovery completely 
changed a part of the hard or tool steel industry and revo- 
lutionized machine tool operations. This treatment yielded 
a steel of such wonderful cutting properties that machine 
tools all over the world had to be built much stronger, of 
greater power, and capable of being driven at much higher 
speeds than formerly. 


Future POossIsititikEs. 


When the great changes in railway material during the 
last quarter of a century are considered, it is reasonable to 
believe that the freight car of the future will regularly carry 
a load of 100 tons. Its size will only be limited by bridge, 
tunnel or other clearances. A reinforced concrete roadbed, 
carrying a track of 150 to 200 pound rails on steel supports, 
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or perhaps duplicate rails laid a few inches apart on each 
side of the track will probably be the standard practice a few 
years hence. As the elastic limit of the axle wheel and rail 
are approached, a higher limit will be required, limited only 
by what the steel maker can produce and by the point to 
which this may be carried and still retain sufficient traction 
under engine wheels to move the load. To distribute the 
load, four wheels may be mounted on the same axle, or 
additional wheels and axles put under the future car. The 
effort to secure a strong material of the least weight, in order 
to reduce the dead load carried, will always exist. Similar 
progress will be made in the machinery and building world. 

The demand for a stronger, lighter, less corrodible metal 
will continue and its use be governed by its extra cost in 
comparison with regular material. Iron rusts more rapidly 
when exposed than almost any of the common metals. The 
attempts to protect it by coatings or metallic coverings 
have done much to increase its durability. It is not an 
exaggerated statement to say that future researches will 
develop a method of treating iron which will greatly retard 
or wholly prevent corrosion. How this is to be accom- 
plished is left to the future. Exposure to a gas or vapor, 
aided by heat, pressure or the electric current, may render 
the iron entirely passive, or diminish the effect of atmos- 
pheric conditions. Perhaps more than such a simple treat- 
ment will be necessary. It may be that after such a passive 
condition has been produced it must be fixed or made per- 
manent by additional treatments, as quenching, exposure 
to other gases or vapors, or to chemical solutions, in order 
to obtain the desired result. 


PRESIDENT GaRy: The last speaker of the afternoon will 
discuss Dr. Unger’s paper, and I take pleasure in introduc- 
ing Dr. George B. Waterhouse of Buffalo. 


SOME RECENT METALLURGICAL 
DEVELOPMENTS. 


Grorce B. WatrerHouse, B. Met.; Ph. D., 


Engineer, Lackawanna Steel Geena 
Buffalo, N. Y. 


Dr. Unger’s subject and paper cover such a wide range 
that it is impossible to discuss them adequately in the short 
time available. 

One ot the principal lessons brought home to me by a 
careful reading of the paper is the manner in which the old 
rule of thumb practice is being replaced by carefully worked 
out scientific methods. 

The greatest “‘development”’ in the manufacture of iron 
and steel, and one which has been most fruitful in results, is 
the growing application of these scientific methods of study 
and examination to both processes and products. 

Dr. Unger has mentioned many developments in the 
blast furnace industry, but one has escaped notice, namely 
the very successful utilization of blast furnace slag in the 
manufacture of a true Portland cement. This has been 
made possible only by the most careful chemical and phys- 
ical research into the nature and constitution of cement and 
of the various blast furnace slags. 

It has involved many beautiful problems in what may be 
called chemical physics, and their successful solution reflects 
great credit on the chemical engineers of this and foreign 
countries. 

Another instance of what I mean is the subject of Corro- 
sion, treated in Dr. Cushman’s paper. This very important 
matter is being studied by careful workers in many coun- 
tries, and methods for the prevention of corrosion will un- 
doubtedly be the ultimate outcome of the splendid research 
work being carried on. 

Also in regard to alloy and special steels, the same 
methods have been followed with success; and in this respect 
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the company I am associated with has done considerable 
work with the use of titanium in commercial steels. 

Possibly the greatest example of the application of scien- 
tific methods to the industry is to be found in almost the 
last subject treated by Dr. Unger, namely, that of the heat 
treatment of steel. This has been growing in importance 
in a remarkable way in recent years, and it could not be 
carried out without the aid of scientific instruments such as 
pyrometers, the microscope, and accurate machines for 
measuring hardness and other physical properties. The 
greatest point of interest, however, is the fact that careful 
research, undertaken in the first place by pure physicists, 
has revealed many of the fundamental rules underlying the 
successful heat treatment of steel. 

Dr. Unger’s paper is largely prophetic in spirit, and it is 
therefore permissible to follow his example. In view of the 
fact that we are now largely working along right scientific 
lines, it is possible for us to look forward with confidence 
into the future, with the belief that we shall be able to 
successfully meet all of its requirements. 


PRESIDENT Gary: Before we adjourn for the afternoon 
I desire to express my very great satisfaction with the 
papers and discussions that we have had here to-day. They 
have been exceedingly interesting and instructive. We 
have all been greatly profited by hearing them. In behalf 
of the Institute, I thank very heartily all the gentlemen who 
have given us the benefit of their valuable experience. [ 
congratulate them and the Institute on the high quality of 
the various papers and discussions. 

The banquet this evening will be held in this room. 
Part of the value of meetings like this is found in the ac- 
quaintances we make and the friendships we strengthen. 
The hour for the banquet is 7 o’clock. But it would be 
well for us to assemble in the adj oining rooms at about half 
past six for a social half hour or so. We are now in recess 
until 7 o’clock. 


THE WALDORF-ASTORIA. 


MENU 


Little Neck Clam Cocktails 
Sorrel Soup Printaniere 
Radishes Olives Celery Salted Almonds 
ce Trout Au Bleu 
Cucumber Salad 
Medaillon of Spring Lamb, Jardiniere 
Potatoes, Laurette 
New Asparagus, Hollandaise Sauce 
Sherbet Prunelle 
Squab Guinea Hen, Roasted 
Currant Jelly Romaine Salad, Russian Dressing 
Mousse of French Strawberries 
Assorted Cakes 
Coffee 


Mumm/’s Cordon Rouge 


Apollinaris 
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EVENING SESSION. 


Shortly after 6:30 the members began to gather in the 
Myrtle Room and the East Room, where for nearly an hour 
they engaged in social enjoyment. 

The banquet was held in the Astor Gallery. Judge 
Gary acted as toastmaster. Shortly after the banquet 
began the toastmaster proposed the health of ‘‘that Nestor 
of the American iron and steel business, John Fritz. May 
he be spared for many years in health and happiness.” By 
direction of President Gary the following telegram was then 
sent to Mr. Fritz: =f 


New Yorx City, May 17, 1912. 
JOHN FRITz, 


South Bethlehem, Pa. 


The American Iron and Steel Institute assembled here 
to-night have just toasted you as the Nestor of the industry 
and sincerely hope for your early recovery and for your long 
continued health and happiness. 

ELBERT H. Gary, 


President. 


After the dinner had been partaken of, Judge Gary said: 


PRESIDENT Gary: One of the chief purposes in estab- 
lishing the American Iron and Steel Institute was to pro- 
mote the healthfulness and safety of the men working in the 
mines and in the mills. A committee of the directors has 
long had this matter in charge. The committee has been 
fortunate in securing as its secretary Dr. Thomas Darling- 
ton, who was for six years Commissioner of Health of the 
City of New York. Dr. Darlington will now speak to us on 
“The Enforcement of Health Laws.” 


THE ENFORCEMENT OF HEALTH LAWS. 


Tuomas Darutneton, M.D., 
Secretary, Welfare Committee, 


American Iron and Steel Institute, 
New York. 


Coincident with the world’s general progress, much has 
been done in recent years for relief from those conditions 
of environment that affect us unfavorably, for prevention 
of disease and physical suffering, for the promotion of lon- 
gevity and happier conditions. Such work has made pos- 
sible the building of the Panama Canal, and many other 
great achievements which eg not otherwise have been 
accomplished. 


SomME FUNDAMENTAL CONSIDERATIONS. 


It is beginning to be understood and soon will be gener- 
ally realized that much effort has been wasted in the past 
and much efficiency has been lost by lack of attention to 
industrial hygiene. Matters of this kind have been re- 
garded as philanthropic, and therefore not to be considered 
in connection with business enterprise. As the business 
transactions of the world have for their object profit, any 
proposal is measured by finance. While the inspiration for 
the betterment of working conditions may have arisen from 
physicians and philanthropists, true economy has played a 
large part as the ultimate cause of sanitary reform and will 
continue to do so. 

That it pays to safeguard a workman from loss of limb 
or other accident by covering gears or placing guard-rails 
about pulleys and belts is a conclusion that is obvious. 
Nevertheless until recent years but little had been done. 
Not so obvious but just as far reaching in its results is the 
safeguarding of employees against disease. 

It is axiomatic that efficiency depends on health. 

It is, therefore, of great commercial importance that 
workmen be surrounded with proper safeguards not only for 
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the prevention of accidents but also for the prevention of 
sickness, and that everything practicable be done not only 
to prevent disease but also to raise the standard of health 
to the highest point. 

The health of any community depends on the health of 
its individual components. It depends therefore on the per- 
sons themselves, on those responsible in various degrees for 
the daily life and work in a community, and upon those who 
are responsible for the making and enforcement of laws. 

So the responsibility may be divided under three heads: 

1. Personal hygiene or care by employes of themselves; 

2. Care by a company within its inclosure; 

3. Care by authorities (town, city, state and national 
Government) in making and enforcing of laws. 

While public hygiene can be enforced, personal hygiene 
is a matter that must largely be the result of education. 


PERSONAL HYGIENE. 


The care of the individual, those things which are largely 
under his control and which he should do for himself are: 
The regulation of his meals—the amount, character, and 
mastication of them; the amount and character of drink; 
hours of rest and sleep; ventilation of rooms; personal 
cleanliness, for clean bodies and clean clothes lessen the 
chances of blood poisoning in accident cases; washing of 
hands before meals; daily washing of feet; proper fitting 
of shoes; amount and kind of clothing, care of the eye, ear 
and nose; brushing of teeth; regularity of habits; the cul- 
tivation of cheerfulness—for the mind has much to do with 
the body and especially with tissue changes and secretions; 
regularity of work. 

The first condition of health is fruitful toil. Work is 
not a necessary evil; it is our greatest safeguard against 
disease and advancing old age. 

The individual should be taught that definite results 
are to be obtained from definite conduct. 

It has frequently been asserted that a large percentage of 
accidents occurring about plants are due to fatigue. From 
observation and inquiry it would seem that the greatest 
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number of accidents are due to carelessness, some to ig- 
norance, some to alcoholism, and other cases to a lack 
of proper guarding of machinery. Still fatigue must be 
considered. 

The determinations of physiologists show that constant 
and rapid motion of a muscle produces fatigue by the accu- 
mulation of lactic acid and carbon dioxide within it. 

It is, however, reasonable to suppose that fatigue is due 
not alone to accumulation of acid within muscles but also 
to a lack of carbohydrates caused by improper feeding, or to 
excess of alcohol, or to deranged metabolism—due to lack 
of oxygen, or to loss of sleep, or the condition of the skin, or 
the amount of fluid taken, or as the result of putrefaction in 
the intestines and the formation of certain aromatic bodies 
and absorption of them in the system. 

If this be true, what a field of effort is opened to us for 
the study and correction of such conditions; how easily we 
see that loss of efficiency can be connected with matters of 
personal hygiene—how great the importance to both em- 
ployer and employee of education in such matters. 


SANITATION BY EmpLoyiInc ComPaANIEs. 


Under the second head come those matters relating to 
health that should be worked out within the plants. Among 
these may be mentioned periodic physical examinations of 
employes ; furnishing a wholesome supply of drinking 
water, with regulation of its temperature and method of dis- 
tribution; adequate washing facilities; a sufficient number 
of properly constructed clean, light and well ventilated 
toilets; proper sewage disposal; good ventilation with pre- 
vention of fumes, dust and smoke, or proper disposition of 
them; clean floors and yards; proper methods of heating 
in winter and cooling appliances for heated work-places in 
summer; good lighting; provision for first aid; and pos- 
sible consideration of lunch and rest rooms. 

Among questions cognate to these are problems relating 
to hours of labor and periods of rest. 

In many plants such matters as these have already been 
taken up with those in charge. In the building of plants it 
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is well to keep these things in mind, for if included in con- 
struction their cost would be less than if added later. 

I cannot too strongly urge that when money is available 
for welfare or sanitary work it be spent first for the purposes 
just enumerated, rather than for the building of club houses 
or reading rooms, or for lectures, playgrounds,’ recreation 
centers, planting of trees, flower gardens, or visiting nurses. 
For, while these are all desirable in themselves and appeal to 
the general public, they are not by any means of first import- 
ance. Nor should the money be expended for the correc- 
tion of town or city conditions, because these things should 
be the care of the body politic, the community as a whole. 

Furthermore, one must keep in mind that work of such 
character must be limited, that too much paternalism is 
unwise and against public policy. What these limits are 
only the future can decide. At present the first considera- 
tion of each company should be the safety and health of 
the workmen within its plant. 


SANITATION UNDER PusBLIC AUTHORITY. 


This brings us to the third heading, the making and en- 
forcing of sanitary laws by public authorities—the subject 
of this evening’s paper. 

A healthy organism-can largely adapt itself to its sur- 
roundings, whether in the Arctic Circle or at the Equator; 
but it cannot adapt itself to bad milk from diseased cattle, 
impure food, polluted water, dirty streets, putrid garbage, 
fly-breeding manure heaps, mosquitoes, bad drainage, 
crowded sleeping rooms, foul air, and contagion. 

The regulation of such conditions is chargeable not to 
employer or employe, but to the city, town or state as a 
whole. Such matters are as much the care of the public as 
are schools, fire, or police, and they should not be left to 
the haphazard of charity. Nor should they be left entirely 
to those whose duty it is to enforce the laws. These officials 
are ofttimes absolutely dependent for their daily bread upon 
the persons over whom they are called upon to exercise 
authority, with the result that the laws are but indifferently 
administered. 
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The losses entailed are largely calculable. When we 
consider the loss in wages, loss of time in school and cost to 
the State from lack of promotions, sickness in hospitals, 
drugs, doctors, nurses, undertakers, the effect on the family 
from the loss of the father, the wage earner, and a host 
of things too numerous to mention here, the economy 
of hygienic measures becomes apparent. But who shall 
measure the loss in efficiency of a workman if a member of 
his family is ill and his mind is not upon his work? How 
much also has this mental abstraction, due to anxiety, to do 
with accidents? 

After long and careful study, I find that the proper 
standard of health—and, therefore, efficiency—cannot be 
maintained in the iron and steel and allied industries be- 
cause of the lack of proper laws and the inadequate enforce- 
ment of existing laws by National, State and local authori- 
ties. Enormous sums of money are paid in taxes for which 
there is no adequate and proper return. 

Health Departments are never fully equipped. Very 
few deserve the name, and some are simply aname. In the 
past, and even to-day in the majority of places, matters 
which pertain to public health and to hospitals have been 
and are largely matters of private charity. 


Some SIGNIFICANT FIGURES. 


Death rates are falling wherever the mandates of hy- 
giene and sanitary science are obeyed. While in many 
places much has been accomplished, other places are still in 
the condition of sanitation prevalent thirty years ago. 

A study of causes of death shows that, in general, but 
4%, die from old age, 4% more from violence, while 92% 
die from disease. Of this last great group, nearly one half 
are due to diseases of environment; that.is, to diseases 
which are the concern of health authorities, diseases which 
by proper supervision could be wholly eliminated. There 
is no necessity for deaths from typhoid fever, tubercu- 
losis, or diseases of like character. They are wholly pre- 
ventable. 

The determination of the health necessities of communi-. 


102 AMERICAN IRON AND STEEL INSTITUTE, MAY MEETING 


ties is based principally on the death rates and general 
inspection. Taking fifteen of the principal towns visited 
for the Institute, excluding the large cities, the death rates 
averaged 19 per 1000—easily double what it should be and at 
least one third more than the rate of some cities of larger size. 

For instance, Minneapolis with over 300,000 population 
has a death rate of 8.63 per 1,000, and even New York and 
Chicago with their dense and heterogeneous population have 
death rates of only 15.1 and 14.5 per 1,000, respectively. 

The basis of sanitary work is registration of vital sta- 
tistics. In not one state in the Union is there a complete 
registration of births, and fully one half of the country has 
no registration of deaths. 


IMPORTANCE OF MILK SupPLy. 


Of the matters that need remedying by the authorities, 
certain things stand outmore prominently than others. That 
which is pre-eminent—so far as it affects the growth, health 
and life of children in the home—is the condition of the milk 
supply. 

This is a matter of vital importance. Not alone does it 
affect children, but it stands second as a cause of typhoid in 
adults. And, although the agitation for supplies of clean 
and wholesome milk has been going on throughout the 
country for several years, in many places nothing has yet 
been done. 

In a number of towns where the industries connected 
with the Institute are located I have had occasion to visit 
some of the principal sources of milk supply and have found 
that they could hardly be worse. In cities advanced in 
matters pertaining to health, it is usual to mark the standing 
of dairies upon a score card on the basis of 100. Using 
such a card, some of the dairies visited scored 8 or 10, 
others 2 or 3, and to some I was unable to give a single point. 


NEGLECT oF Contagious DIsBAsEs. 


_ Again, among children it is noticed that the death rates 
from contagious and communicable diseases are highs 
has been shown by records that such diseases are largely 
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spread through the medium of public schools. The ap- 
proved method of control of such a condition is by a system 
of medical school inspection and proper quarantine and dis- 
infection, and the reporting of cases by physicians. But 
such a thing as medical school inspection is almost un- 
known, except in a few large cities, and even there it is not 
practiced to its fullest extent, while quarantine and disin- 
fection are largely left to the family physician. 

In many instances, cases of contagious disease have no 
physician and are not reported at all, thus giving oppor- 
tunity for the spread of disease to others. 

Little or no provision has been made for proper care of 
contagious disease among adults. 

Contagious disease hospitals are lacking everywhere. 
In two places visited it was noticed that school houses cost- 
ing more than $125,000 each had been erected, but at each 
place the contagious disease hospital (or, as they properly 
term it, ‘‘the pest house’’) cost only about $125. 

Further study of death rates shows that the mortality 
from tuberculosis and other diseases of the lungs is high. 
It takes but little investigation and study to find the prin- 
cipal causes. Among these is foul air. 


CROWDING OF SLEEPING Rooms SHOULD Br ABOLISHED. 


Crowded sleeping rooms are found everywhere. It is 
conceded by sanitarians that the least possible space for 
each person in sleeping apartments should be 400 cubic feet, 
and the air should be changed hourly; yet almost every- 
where workmen were found occupying much less space, 
frequently less than half that amount—with no windows 
open and no system of ventilation, with beds often continu- 
ously occupied by the interchanges of day and night shifts, 
those working at night taking the place in bed occupied by 
those that work in the day and conversely. 

Metabolism—that is, the body processes and chemical 
changes that take place in the tissues—cannot be properly 
carried on under such conditions, especially the oxidative 
processes. So a lack of fresh air and the breathing of ex- 
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pired air in sleeping rooms, unfit a man for work.. They 
cause a loss of vigor, lowered vitality, loss of appetite, ane- 
mia, and loss of resistance to disease. 

Recent physiological research shows that under such 
conditions the body may not get rid of its heat, a feverish 
condition thus supervenes, and there is a consequent waste 
of fuel. 

These crowded and ill-ventilated rooms were frequently 
found in the back of saloons or above them. Many work- 
men, in their desire to save, choose to board at such places, 
because board is furnished at the low rate of $3.50 per week. 
With the present high cost of living, this appeals strongly 
to the single laborer, and the saloon makes its profit from 
the sale of intoxicants. The combination of alcohol and 
foul air readily accounts for disease. 

In diseases of such character, early diagnosis is of prime 
importance. In lung diseases, the sputum must be exam- 
ined microscopically. In the larger cities this is done by a 
bacteriologist at the expense of the City. The bacteriol- 
ogist in connection with the Health Department diagnoses 
not only tuberculosis, but also diphtheria, typhoid fand 
malaria. Such assistance is needed everywhere, but it is 
almost universally lacking. 


BerrerR MunicipaL WatTEeR Suppiirs ARE NEEDED. 


In a large percentage of the plants, and in towns con- 
trolled by the industry, the drinking water supplies belong 
to the Companies themselves, and care has been taken to 
purify and protect such supplies. But in many of the towns 
visited, the town water was found polluted, and in others 
the water so unattractive by the amount of turbidity due to 
the mud and silt it contained, especially during the spring 
freshets, that it was useless even for washing, not to men- 
tion drinking purposes. 

Inasmuch as typhoid, diarrhea and dysentery are 
largely spread by polluted water, the necessity for’ better 
municipal water supplies is obvious. 

Garbage is generally not collected and fly-breeding stable 
manure is permitted to be heaped up beside stables and in 
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back alleys throughout the year. Many towns are without 
sewers. Very few have any system of sewage disposal. 

In a number of places where there are no sewers, cess- 
pools take their place. These are connected with limestone 
caverns, and no one knows where the sewage goes. It 
frequently happens that a neighbor. pumps it up as well 
water. ; ? 

So I repeat, not only conditions surrounding the man 
when he is at work must be guarded, but also those condi- 
tions surrounding him when away from work. Of what 
avail is the furnishing of wholesome water to the man when 
at the plant if he must take a polluted supply when he 
returns to his home. 


SUMMARY. 


Thus I might go on enumerating the various sanitary 
undertakings resting as a duty upon cities, towns and vil- 
lages; but the instances I have given are enough to show the 
necessity for action. As large taxpayers those who manage 
and control plants should exercise their prerogative in 
demanding that public authorities perform their proper 
functions in promoting the health and happiness of ‘the 
people. 

Summarized, these duties well performed mean pure air, 
wholesome water, an uncontaminated food supply and relief 
from those factors that detract from physical comfort. 
They mean better work accomplished and thus economy to 
employing companies by increased industrial efficiency. 
They mean decreased loss of time due to preventable illness. 
They mean decreased death rate from preventable diseases. 
They mean prevention of the spread of communicable dis- 
eases. They mean betterment of living conditions. And 
finally, they mean contented workmen—and contentment 
is greatly to be desired. (Applause.) 


Present Gary: American producers of iron and steel 
are deeply concerned not only in the health of their em- 
ployees but also in their safety. Mr. Raynal C. Bolling 
will now tell us something about ‘‘ Rendering Labor Safe.” 


RENDERING LABOR SAFE IN MINE AND MILL. 


Raynaut C. BOLING, 


Assistant General Solicitor, 
United States Steel Corporation, 
New York. 


At the very outset I shall have to ask your indulgence. 
Among the many wise things I have heard Judge Gary say 
to you gentlemen, I remember once having heard him say 
that few men can make a good speech without thorough 
preparation. I am not one of those few. After two weeks 
of continuous appearance in court, I have not had a chance 
for that preparation. So I can only come and talk to you 
out of the fullness of my heart and the depth of my interest - 
in what is, after all, one of the by-products of my profession. 

I feel some embarrassment in doing even that, because 
I stand here talking to you about things which other men 
are doing; and if there were more justice in the world the 
honor of talking to you would rest probably upon Mr. 
Crawford or Mr. Buffington or Mr. Olcott or Mr. Schiller, 
or some one of the other presidents of our subsidiary com- 
panies who are actually carrying out the work of accident 
prevention, sanitation and other betterments for workmen, 
of which I hope to tell you something this evening. -My 
only comfort lies in the recollection of something that one of 
the old writers said—I am sure Mayor Gaynor could tell 
you who it was, but I cannot. He said that perhaps the 
soldiers of Greece might not have been quite so famous if 
they had not had the writers of Greece to tell about them. 
And so I think perhaps these gentlemen who are doing these 
things might possibly not come to be quite so famous if they 
did not have me to tell about them. (Applause. ) 


A Test or SInczErtiry. 


There is one test of the sincerity of a business corpora- 
tion in work of this kind which I think no one can deny. 
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That test is an examination of its budget. When a business 
corporation takes millions of dollars annually and applies 
this money to improving the condition of its workmen, in 
advance of distributing dividends, it is pretty good evidence 
that its professions are sincere. This is one case in which 
financial details are not likely to be considered sordid. So, 
with your permission, I will give you briefly the financial de- 
tails of this work which the Steel Corporation is doing for 
the improvement of conditions among its workmen. 

The Accident Relief for men injured and the families of 
men killed, which is paid in all cases regardless of legal 
liability and without the necessity even of application on the 
part of the injured man or his family, is costing each year 
approximately two million dollars. 

The Accident Prevention, in which I think we may claim 
to have as effective a system as exists in the United States 
or probably anywhere abroad, costs seven hundred and fifty 
thousand dollars per annum. 

Sanitation and Welfare Work, in which Judge Gary will 
shudder to hear we have only made a good start, costs al- 
ready a million and a quarter dollars annually. 

The Pension Fund providing for superannuated em- 
ployes costs, for the annual disbursements and for the pay- 
ments necessary to establish the permanent fund, seven 
hundred thousand dollars per annum. . 

The Employes’ Stock Subscription Plan, under which 
workmen became part owners in our business, costs seven 
hundred and fifty thousand dollars annually. 

This is a total of five million four hundred and fifty 
thousand dollars annually, which, with items not specified, 
will reach an expenditure of nearly six million dollars a year, 
for improving conditions among workmen of the corpora- 
tion. 


AccIDENT PREVENTION. 


There are a few of the details of that expenditure which 


may interest you. 
It is just about six years since the Corporation sought to 


organize the excellent work which the subsidiary companies 
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had been doing previously in accident prevention. In these 
six years we have established a system of accident preven- 
tion which an entirely disinterested and somewhat critical 
observer tells me has made the South Works of the Illinois 
Steel Company the safest steel works in the world. I think 
I may add, in confidence, that one of the investigators of the 
United States Government tells me that the accident pre- 
vention of the Steel Corporation is to-day more effective 
than that of Germany; and Germany has been our model 
for many years. 

The results, in figures, show that in six years the number 
of serious and fatal accidents has been reduced forty three 
per cent. Stated another way, this means a saving from 
serious injury or death of approximately two thousand men 
each year. That work costs something. It has cost since 
it was started-about two and a halfimillions of dollars. But 
the interesting figure on the other side is what the saving 
has been. Taking the rate of accidents in 1906 and assum- 
ing that if this work had not been done the rate of accidents 
in 1911 would be as high as that of 1906, the money saving 
each year amounts to about one million four hundred and 
forty-five thousand dollars. And over the period during 
which we have spent that two and a half million dollars in 
equipping mills with safety devices, the saving in money 
which would otherwise have had to be applied in common 
decency to the relief of men injured and the families of men 
killed—the aggregate money saving has been three million 
eight hundred and sixty-two thousand dollars. So that I 
think the accident relief has to its credit something like one 
million three hundred thousand dollars. Confidentially, 
we shall probably ask for this money later on for further 
betterments. (Laughter.) 


AccIDENT RELIEF. 


The accident relief we have always classed as secondary 
to accident prevention. It'is called, in the language of the 
present statutes, workmen’s compensation. We do not call 
it that, because we do not believe there is any compensation 
for a man who has lost an arm or who has lost a leg. But 
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we do the best we can by him regardless of whether or not 
- the state laws demand it; and long before any of the state 
laws did demand it every man employed by the Steel Cor- 
poration was able to tell in advance just exactly what pro- 
vision would be made for him or for his family in the event 
of accident—minor, serious or fatal. The best proof of 
what the men think about our accident relief is that, not- 
withstanding the pressure under which they are put by am- 
bulance chasers—notwithstanding the fact that resort to the 
courts has been the long established custom in this country 
—last year eighty-five per cent. of our men accepted the 
accident relief plan, and of the total number of injured men, 
suit was brought by only two-tenths of one per cent. On 
this showing I think we may claim that the men are satisfied. 
The cost per employe of total expenditures in the casualty 
departments was about eleven dollars per annum. 

Another item which shows a great change in that work 
is the proportion of the expenditure arising from accidents 
which goes directly to the injured men or their families. 
Investigations made by the New York Commission showed 
that under the old system, under the system of insurance in 
employers’ liability companies, anywhere from thirty to 
forty per cent. of the amount paid by the employer actually 
reached the ‘injured man or his family. Our records for 
last year show that of the money we spent seventy-nine per 
cent. went directly to the injured men and their families. 

One of the interesting items in the growth of this acci- 
dent work and the spread of it over the world is the present 
movement to establish by co-operation abroad a uniform 
danger signal which gentlemen representing us at the Con- 
gress to be held this summer in Europe will present to that 
Congress. If the movement succeeds, the time will come 
when all over the world—whether in Finland, in Armenia, 
in Bulgaria, in Pittsburgh or in South Chicago—one sign, 
without any lettering, will mean one thing: it will mean 
“Danger.” And the amount of education in this country 
necessary to teach the foreign workman where he should 
exercise special care will be immensely decreased. We hope 
that the plan will succeed. : 
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PENSIONS. 


Another thing which has made a great difference in the 
condition of the employes in the Steel Corporation is the 
extension to all its employes of the pension system which 
has been made possible through the decision on the part of 
the Corporation to add eight million dollars to the four 
million dollars originally contributed by Mr. Carnegie. Out 
of the income from this fund of twelve million dollars, every 
man and woman who has served the Corporation for twenty 
years is assured an income sufficient for at least the neces- 
sities of his or her life after superannuation. Already six- 
teen hundred of these superannuated employes are being 
thus taken care of for the rest of their lives. 


SANITATION. 


Perhaps the most complex of all these things is the ques- 
tion of Welfare. It does not permit of the same ready 
standardization which can be applied to matters of safety. 
The proper guard for a punch is probably the same in Wau- 
kegan as it is in Pittsburgh, but the proper thing to be done 
in one of Mr. Crawford’s mining camps would be entirely 
too paternal and too much of an interference with the in- 
dependence of workmen in Pittsburgh. The problems of 
sanitation admit of a little more standardization, perhaps a 
good deal more. The problems of welfare are much more 
complex and depend a great deal more upon the size and the 
situation of the community and the character of the work- 
men. Our committee on sanitation is seeking to establish, 
and has gone a good way toward establishing, in all our 
companies the standard of sanitation maintained in the 
best plants. All the work of each company is being made 
familiar to every other company. And if any man has a 
problem in sanitation or in welfare at any plant, the meth- 
ods all over the country are put at his disposal, showing him 
the results of anything of a similar kind attempted else- 
where. 

It might interest you to know some of the items which 
appeared on the budget of last year for sanitation and wel- 
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fare. I will run them over hastily. One was provision for 
pure water, the installation of which in one of the plants of 
the National Tube Company cost many thousand dollars. 
Another of these problems is sanitary sewage disposal, in 
which the Frick Coke Company spent last year something 
like one hundred thousand dollars. Drainage of stagnant 
water has become another source of concern. The 
enforcement of cleanliness and order, fencing, painting, 
cutting weeds and collecting garbage, are some of the de-’ 
tails that have come under the consideration even of the 
presidents of the subsidiary companies. Wherever any of 
the companies are responsible for the food supplies of the 
communities, care has been given—better care than is 
given in many of the city markets—to the prevention of 
flies and to the most approved plans of sanitation. 

In a number of the companies—in fact quite generally 
has this been done—they have installed shower baths and 
lockers. There is one swimming pool, perhaps two, and I 
have the gratification of Mr. Farrell’s assurance that he 
personally wishes to see a great many more of them. 


OTHER WELFARE WORK. 


At one of the plants of the American Bridge Company 
they have tried a very interesting experiment by devoting 
a certain amount of unused land to the use of employes for 
vegetable gardening. The employes have been started in 
their work by the distribution of seeds, and to-day there is 
a considerable piece of such land near Ambridge which looks 
like a very prosperous market garden. 

Contributions to hospitals, churches, libraries and other 
philanthropic purposes appear in the budget. It is surpris- 
ing how many companies report items for furnishing gro- 
ceries and coal, and paying rent and insurance for employes 
who are ill or have been unfortunate—a work which goes 
on year after year, quietly, consistently, and without 
advertising. 

The social side of the life of the employe is often very 
greatly aided by the local plant manager, who becomes a 
patron of picnics and of athletics and a general aid to all 
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the social movements of the community in which the plant 
is situated. A number of companies are aiding in the sup- 
port of musical clubs and similar Shop ae among their 
workmen. 

Improvements in Pathe and ventilation have been 
going on at a great many of the plants. 

Mr. Lynch has maintained very successfully in one A 
his districts a school for teaching his employes some of 
the things necessary to advance them from the ranks of un- 
skilled to skilled labor in the coal mines. 

I have taken these items actually from the budget. Of 
course not all of them appear in all the companies and a great 
many are on trial merely at one plant. Undoubtedly many 
of them run the danger of perhaps a little approach toward 
paternalism, which the Steel Corporation has scrupulously 
and constantly avoided. I think we.can probably depend 
upon the attitude of Bes workmen to keep us fairly safe on 
those things. 

In that connection I am reminded of a story told me 
about one of the playgrounds for children of the workmen 
established at their plants by the National Tube Company. 
Mr. Close tells me that one morning a little girl appeared 
at the playground with very dirty hands and face and was 
told by the young woman in charge that she must tell her 
mother to wash her hands and face every morning. Next 
day she returned, but her hands and face indicated that she 
had paid more attention to them than had her mother. The 
young woman said, ‘‘ Jennie, did you tell your mother what 
Itold you?” “Yes,ma’am.” ‘What did she say?” With 
some reluctance Jennie answered, ‘‘She said you could go 
to hell.” (Laughter and applause.) That may be a mis- 
taken attitude of independence, but it would be a much 
greater mistake to overlook, ignore or undermine that 
independence. 


CONCLUSION. 


I feel that it is a peculiar privilege for a lawyer to talk 
on these questions to you gentlemen who have vastly more 
influence in the solution of the industrial problems of the 
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country than the lawyers before the courts, the preachers 
in their pulpits, the teachers in the colleges or the doctors 
in the hospitals. To my mind the industrial problems of 
the country are the all absorbing problems to-day. 

The Attorney-General is reported to have said that the 
suit which the Steel Corporation is contesting with the 
Government is the most important piece of litigation that 
has ever been presented to the courts of this country. I 
agree that it is the most important case that has been pre- 
sented to the courts of this country since the Dred Scott 
decision. I do not believe that the initiative, referendum 
and recall are as permanently and vitally important as the 
questions with which you gentlemen have to deal. And 
all of you, as employers of large numbers of men, are 
helping to shape not only the theories but the facts of your 
time. 

It is a time of a very serious and wide-spread unrest. It- 
seems to be a time when the jburden of proof no longer lies 
with him who advocates change but with him who defends 
the established order of things. There are influences 
enough at work to exaggerate the inequalities of condition. 
There are influences enough seeking to misrepresent the 
minds and purposes of men, influences seeking to sow in the 
minds of the less fortunate distrust and hatred of the more 
fortunate. With you gentlemen lies the power and the 
opportunity to minimize the differences which fortune has 
made, to do away with the distrust which many forces are 
seeking to create, and to establish in its place a confidence 
which this country now sorely needs. (Applause.) 


PRESIDENT Gary: Uncle Joe Butler has a matter near 
his heart on which we shall be glad to hear him. 


THE PROPOSED McKINLEY MEMORIAL 
AT NILES, OHIO. 


JosEPH G. BUTLER, JR. 


It seems good to be here. (Laughter.) It is like old 
times. I can’t tell you how I have missed these dinners. 
(Laughter and applause.) I don’t care whether you call 
them ‘‘Gary dinners” or “Iron and Steel Institute dinners” 
or ‘‘ Waldorf-Astoria dinners’’; it is good to be here. I am 
glad we are all here again. (Laughter and applause.) And 
I am in favor of keeping it up. (Laughter.) 

I was obliged to retire from the room this afternoon for 
a brief time, and while I was gone the question of where the 
Institute should meet came up. I believe it was deter- 
‘mined that we should meet twice a year instead of once. I 
think once every quarter would be still better (laughter), 
but for the present I will be satisfied with the semi-annual 
meeting. Now, we are willing to consider having the fall 
meeting at Chicago or Cleveland or elsewhere. But in 
behalf of my fellow citizens from Youngstown, I want to 
file an application that for the fall meeting of 1913 you will 
come to Youngstown. We will give you not only the free- 
dom of the city but also the benefit of a whole lot of things 
that I haven’t time to go into detail about now. (Laughter 
and applause.) 

If I had been given a subject to speak on to-night I think 
that ‘Old Age Deferred” would be perhaps about as good 
a one as any other. After the beautiful tribute paid to Mr. 
John Fritz by our President,’ there is an inducement for all 
of us to carry out the suggestions made by Dr. Darlington 
and try to conserve our youth as well as our old age and live 
as long as possible and do all the good we possibly can, and 
in that way benefit our fellow man. 


Toe McKintey MremoriaAu at NIuzs. 


At the last meeting of the directors of the Iron and Steel 
Institute I suggested to Judge Gary that at the next meet- 
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ing he should give me permission to say a few words on a 
subject which is very dear to my heart and which I believe 
you are pretty much familiar with. It so happened that 
the first, or nearly the first, twenty-three years of my life 
were spent in the town of Niles where one of the great men 
in the world was born, the late President William McKinley. 
I conceived the idea two years ago of erecting in his memory 
at his birthplace a memorial, not.a monolith or monument 
of that sort, but a fireproof building costing about one hun- 
dred thousand dollars, that would be a place where the 
relics and such things connected with his life could be 
preserved; where the citizens of his town, his birthplace, 
could congregate; where the people of the Mahoning Valley 
would go; and which would perhaps be the Mecca for all the 
world. 

This project has assumed proportions that look as if we 
would carry it to a successful conclusion. There was a 
charter granted by Congress some eighteen months ago and 
we have started in to raise subscriptions. If there is any 
man that ever lived to whom the iron and steel people of the 
United States are indebted, it is the late William McKinley. 
(Applause.) I am satisfied that his advocacy of the policy 
of protection to American industries has resulted in adding 
to the wealth and comfort of every man here present. 


STEEL MEN SHOULD SUBSCRIBE. 


I talked this matter over with Judge Gary and he made 
a suggestion that he thought if we could find one hundred 
men in the iron and steel business who would give one 
thousand dollars apiece, that that would settle it, and he 
very promptly gave me a thousand dollars. Ido not think 
we need go to that extent, although that might shorten the 
matter considerably. We have three five-thousand-dollar 
subscriptions. But I am going to make an appeal, I hope 
in a practical way, to every man in the United States that 
is interested in the iron and steel business, and who has been 
benefited by this great policy of which McKinley was the 
greatest advocate, to give whatever he may see fit, what- 
ever he feels he is able to give. 
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Among other things, we have prepared a booklet which 
has a brief life of McKinley, gotten up in a very artistic 
way, and every one who subscribes to this fund will receive 
one of these books, whether he gives five dollars or a hun- 
dred or a thousand or five thousand. We have recently 
added to the management of the matter a gentleman who 
has been largely instrumental in the success of this occasion. 
We have made him a vice-president in the City of New 
York, Mr. Frank 8. Witherbee. Those of you who live in 
New York will no doubt be called upon by Mr. Witherbee, 
either personally or by letter, for such contributions as you 
may feel able to give. But it is my intention, when I re- 
turn home, to send each and every one of you one of these 
booklets. And if you feel that you can recognize this little 
courtesy by sending in a contribution, it will be very much 
appreciated. 

I thank you all for your kind attention and hope that we 
will meet in the fall, and that a year from now we will see 
you all in Youngstown. (Applause.) 


Tuer ToastTMAstEeR: Those of us who are accustomed to 
daily solicitations for subscriptions, in New York City par- 
ticularly, are getting into the habit of asking the solicitor 
how much he or she has personally subscribed, and that is 
one way of ending the conversation. (Laughter.) I be- 
lieve Mr. Butler has subscribed five thousand dollars to the 
fund in question, and he is entitled to have that known. 
(Applause.) 

I shall now call for some remarks from a few gentlemen 
not on the program. It is only fair to them to say that they 
have had no advance notice that they were to be called on. 
But I am sure they will tell us what lies near their hearts in 
connection with the matters under ‘consideration. And 
first I shall call on our good friend Mr. Percival Roberts, 
Jr., whom we are always delighted to hear. 


FAITH AND WORKS. 


Percival Roperts, JR., 


Director, United States Steel Corporation, 
Philadelphia, Pa. 


A miracle has taken place since Judge Gary made that 
announcement. I wish to say I have become a “‘pro- 
gressive” and am now a subject of recall at your pleasure 
at any time until I conclude my remarks. (Laughter.) 

I feel very much that I am at present a ‘‘ has-been” and 
that coming among you to-night I am very much as one 
of those paleozoic animals let loose in a herd of present-day 
domestic animals. I look back to the time when a puddling 
furnace was the unit of measurement and our tools -con- 
sisted of a pair of tongs and a long lever. We had but one 
commandment and you now have more than ten, and that 
commandment was that “‘Six days shalt thou labor and do 
all that thou hast to do, and on the seventh day do thy 
repairs.” Now, eight hours constitutes a maximum day 
and an electric button is the heaviest instrument which an 
ordinary laborer has to contend with. (Laughter.) There- 
fore I feel that I naturally must lead you backward rather 
than onward. 

There is, though, one matter that I have been very much 
impressed with in connection with the developments of the 
present century, and that is the necessity and the impor- 
tance of establishing in our industries a thorough pension 
system. And in that connection I have been very much 
impressed with the importance of having nothing connected 
with that system of a charitable nature. It is a right of the - 
faithful employe, as much as his daily wage, that he shall 
look forward to that pension, in days to come, as earned and 
of right belonging to him. 

We live in an age of discontent and great unrest. It is 
world-wide, not peculiar to this country at all. And I be- 
lieve that no body of men is doing more to restore confidence 
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to-day than those assembled here to-night. It is the one 
thing which we need to-day, eliminating all class distinc- 
tions, and restoring not only politically but industrially 
good fellowship; and I believe that the iron and steel in- 
dustry to-day is taking a leading position in that work. 

I could say a great deal on this subject and if you care to 
follow me further, I shall be very pleased to send you copies 
of my testimony before the Stanley Committee, published 
at the Government’s expense, which at your. leisure you 
can peruse. (Laughter.) 

Each age and each century has felt that it has had its 
own troubles, with revolutions in sight. And I feel that 
while sometimes to-day we seem almost overpowered with 
the difficulties with which we contend, yet, at the same time, 
it behooves us to cast pessimism aside and to let optimism 
prevail. Let us remember the old saying that although the 
clouds may hang heavy, behind them, at all times, is the 
sun still shining. I am a believer in this country and its 
future, and I think we may say, with the poet: 


Oh, fair young mother, on thy brow 
Shall rest a nobler grace than now; 
Deep in the brightness of thy skies 
The thronging years in glory rise, 
And as they fleet 
Drop strength and riches at thy feet. 
(Applause.) 


PRESIDENT Gary: No one on the Welfare Committee 
gives more whole-hearted and intelligent study to its prob- 
lems than Mr. William B. Schiller, of Pittsburgh. We 
would be glad to hear from Mr. Schiller. 


WELFARE WORK IN THE STEEL INDUSTRY. 


WiuuiaAmM B. SCHILLER, 


President, National Tube Company, 
Pittsburgh, Pa. 


I subscribe to all that Dr. Darlington said. But the 
short time that I have been a member of the Welfare Com- 
mittee has shown me that the field is so wide that I some- 
times find myself a little appalled at its magnitude, so that 
in consideration of this subject I have confined myself first 
to the questions relating to our mills, to the improvement 
of the conditions under which our men work. 


First Maker MItLtis SAFE AND HEALTHFUL. 


I have long been a good deal interested in many things 
that are perhaps kindred to welfare work. Personally my 
inclination is to clean our own houses first before we go 
outside. I mean by that that we should see to it first of all 
that the conditions in our mills are such as to be beyond 
reasonable and just criticism. 

The first step, of course, is the prevention of accidents. 
Though the first cost of this is high, the undertaking itself 
is comparatively simple and easy. 

The next step is to see that the conditions under which 
our employes operate are what they reasonably ought to 
be. It used to be that we would design a mill without 
giving much consideration to the questions of light, air, 
ventilation or anything of that sort. I do not know just 
what the custom is generally throughout the corporation; 
I think perhaps about the same as is followed in my own 
company. If a mill is to be built the engineers make their 
plans, design the machinery and locate it on the plans; and 
when they get all through, it goes to the safety committee, 
who also have charge of these questions of welfare work. 
The plans are checked up carefully as to whether the build- 
ing is properly designed for air and light, and whether the 
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proper safety appliances are provided. All those questions 
are carefully considered before it gets so far along as to ask 
for an appropriation. | 

The question of compensation to injured workmen is 
one that deserves careful consideration, it seems to me, on 
the part of all of us. I do not think it is right or fair to say 
that a man enters our employ knowing that the work is 
hazardous, and that therefore the risk is his. I think the 
industry should bear that burden. I am also in hearty ac- 
cord with the idea of pensioning superannuated employes. 
They give the best years of their lives in our service, and 
when they are not able to work any longer they should 
be cared for. Here again I think the industry should bear 
the burden. 


Sick BENEFITS oF THE NATIONAL’ TUBE COMPANY. 


There is an interesting experiment that we are making 
at one of our works—an experiment which I hope in time, 
as conditions permit, will be extended to all—and that is a 
sick benefit plan. At the time of the installation of the 
compensation to injured employes we had at Lorain an 
organization of that character, the men contributing a cer- 
tain amount and the company the balance. There was a 
considerable fund in the treasury of the organization, and 
we, of course, did not desire to continue it—did not want 
to pay double benefits; and after a good deal of deliberation 
we concluded to turn that over into a sick benefit plan. 

Under this plan—the only one under which the employes 
contribute anything—they each pay fifty cents a month. 
We furnish the office room, clerical force, light, heat and 
stationery and contribute a certain percentage of the total 
each month. We also guarantee the payments and we act 
as treasurer. This organization is under the jurisdiction 
of a board of seven directors, six of whom are elected by the 
men themselves, in the various departments, and the sey- 
enth is appointed by the works management. 

Under this plan an employe who is taken ill or becomes 
incapacitated gets a benefit of six dollars a week, I think it 
is, for a maximum period of fifty-two weeks. And if before 
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the expiration of that period he dies, his family is paid eight 
hundred dollars. Every man has his own pet hobbies and 
this is one of mine. I personally know of many instances 
where a man who was a decent, self-respecting sort of a chap, 
has been stricken down by some disease or other and has 
been unable to work for several months, has gotten behind 
the game, lost heart and never amounted to much after that. 
This plan helps to sustain his courage and give him a fresh 
start in life. 
CHILDREN’S PLAYGROUNDS. 

There is another thing that we are doing which I would 
like to commend to everybody, and that is the establish- 
ment of playgrounds for children. At all of our works with 
the exception of the National works at McKeesport, we 
have such a playground, which we equip with all sorts of 
appliances to amuse the children, and have those play- 
grounds in charge of people who are trained to look after 
that sort of work. At McKeesport there is a City institu- 
tion, and we aid or assist in the maintenance of that. 

The first of our playgrounds was started at our Pennsyl- 
vania works in the Soho district of Pittsburgh. The little 
plot of ground is not over fifty or sixty feet square, but it is 
all the ground to be had. -Before that little playground had 
been in existence a month it was so well patronized that the 
children formed in line outside on the sidewalk waiting for 
their turn to play. It was pathetic to see them. Little 
by little the children who go to these playgrounds are 
taught habits of cleanliness and courtesy, and I do not 
know of anything that is of more benefit to growing children 
than to teach them such habits. 


Tue Srx-Day WEEK. 


I would like to say a word upon another topic that I am 
very much interested in, namely, the six-day week in con- 
tinuous operations. That plan was inaugurated at all our 
works in July, 1911. 

At first it met with a great deal of opposition from the 
management of our various works. For perhaps six or 
eight months we endeavored by argument and persuasion 
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to convince the men who had charge of these works that it 
was a desirable thing, but without very much success. In 
June of 1911, mandatory instructions were issued that, 
effective the 1st of July, this plan should go into opera- 
tion. There were all sorts of protestsfromourmen. Theold 
story was told over and over again that the men themselves 
objected to it, which was true. Nevertheless, the plan was 
inaugurated and put into effect. . 

In January of 1912, during a conference of all our works 
managers in Pittsburgh, after the plan had been in opera- 
tion six months, rather to my surprise I found that every 
man favored it. I found also, to my gratification, reports 
from everybody to the effect that the majority of the men 
themselves who were affected by the inauguration of this 
plan were not only reconciled to it but were heartily in favor 
of it. And if it were left to a vote to-day I feel safe in say- 
ing that a large majority would vote not to go back to the 
old order. 

WATER SUPPLY. 

There is another thing that we are doing—we have 
established at two of our works a system for the purification 
and cooling of the drinking water. The water is filtered, 
cooled and carried through the works by means of pipes, 
with numerous drinking fountains that are sanitary. And 
last summer, notwithstanding the intense heat during the 
whole summer period, there was not one single case of cramps 
in those two works. _ We are having plans prepared for the 
installation of that same system in the rest of our works. 
It will cost a good deal of money—about seventy thousand 
dollars for the works at McKeesport and about one hundred 
thousand dollars for the works at Lorain. Notwithstand- 
ing the expense, I think it is something that should be 
done. It contributes to the health of the employes, and 
therefore it is a duty, it seems to me, that should be dis- 
charged. 

CONCLUSION. 

These are some of the things that are being done, all of 
them calculated to improve and better the conditions of the 
men in the works. There is still a good deal more to do, I 
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think, before we reach the point of going outside the works. 
And, so far as I am concerned, I think any efforts outside of 
the works should be approached with very great discretion. 

I am always glad to assist in any way I can in extending 
this welfare work, but first of all I do feel that we ought to 
see that the conditions in our mills are what they should be 
before we go outside. (Applause.) 


Tue Toastmaster: Mr. William J. Oleott of Duluth 
will now tell us about Mining Operations on the Missabe 
Range in Minnesota, illustrating his remarks by means of 
moving pictures. 


MINING OPERATIONS ON THE MISSABE RANGE. 


WiLuiaM J. OLCOTT, 


President, Oliver Iron Mining Company, 
Duluth, Minnesota. 


Before proceeding with the pictures, it may be appro- 
priate to outline very briefly the development of what are 
generally known as the older ranges. 


THE OLDER RANGES. 


The first shipment of iron ore from the Lake Superior 
district was made on July 7th, 1852, from the Marquette 
Range and consisted of six barrels of ore consigned in the 
“J. Wilson,” bound for Sault Ste. Marie, the point of des- 
tination being West Aurora, Erie County, New York, via 
Buffalo. 

The first shipment of iron ore through the Sault Canal 
was 132 tons from the Cleveland Iron Mining Company in 
the brig “‘Columbia,’”’ which passed through the canal on 
August 17th, 1855. 

The Marquette Range furnished all the iron ore from 
Lake Superior district until 1876, when shipments began 
from the Menominee Range, located about fifty miles 
southwest from Marquette. The total output from the 
Menominee Range to date is 79,361,967 tons. 

In 1884 two new iron ranges started shipments—the 
Gogebic in Michigan and Wisconsin, located about 40 miles 
‘south of Ashland, and the Vermilion in Minnesota, about 
75 miles from Two Harbors on the shore of Lake Superior. 


THe MissaBe RANGE. 


Although ore was known to exist on the eastern end of 
the Missabe Range as early as 1850, systematic and per- 
sistent exploration was not conducted until almost forty 
years later. The first mine discovered was at Mountain 
Tron on the 16th day of November, 1890, by a crew in 
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charge of Capt. A. J. Nicholas, employed by the Merritts. 
The first shipment was made late in the fall of 1892 and con- 
sisted of 4,245 tons. 

The productive portion of the Missabe Range extends a 
distance of 80 miles and includes 125 mines developed for 
operating. Shipments to date amount to 247,019,916 tons. 

In the pictures ‘to be shown we have endeavored to illus- 
trate the various operations of exploring, stripping, mining, 
and transportation. 

DRILLING. 

Most of the drilling is accomplished with churn drills, 
which are used in penetrating the surface drift and ore. 
When rock or extremely hard ore is encountered, the dia- 
mond drill is used. 

A drill crew consists of six men and the average progress 
per shift is 8 feet. 

The Oliver Company has drilled on the Missabe Range 
1,246,080 feet, equal to 236 miles. 

It may be of interest to know that the deepest hole on 
record is 7,002 feet, put down in Silesia, a province in Ger- 
many. The deepest hole on record put down in this country 
was 3,200 feet, by Cole & McDonald, near Ishpeming. 

The stones used in drilling are known as black diamonds 
and come principally from South America. Best quality of 
natural stones are worth about $90.00 per carat. 


STRIPPING. 

The average depth of stripping so far removed on Mis- 
sabe Range is about 55 feet. 

The maximum depth to date is about 130 feet. 

There has been removed from all properties over 180,- 
000,000 cubic yards. The total yardage required for the 
Panama Canal was 182,537,766 cubic yards. 

Under normal working conditions, the amount of yard- 
age removed per month on the Missabe Range is greater 
than that removed by the Government on the Panama 
Canal. 

The Oliver Iron Mining Company alone has removed in 
excess of 214 million yards per month. 
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OpEN Pit OPERATIONS. 


There has been removed from open pit operations over 
158,455,874 tons. If this were loaded into steel ore cars of 
100,000 pounds capacity it would require 3,169,117 cars 
which, if put into one train, would extend around the world 
at Latitude 53°, a distance of 14,405 miles. 


Then followed moving pictures, showing all the processes 
from the opening of the mines to the delivery of the ore at 
lower lake ports. 


ADJOURNMENT. 

THe Toastmaster: And now, gentlemen, after a most 
enjoyable and profitable day, the time has come when we 
must reluctantly say ‘Good Night.” The meeting stands 
adjourned. 
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OCTOBER MEETING 


AMERICAN IRON AND STEEL 
INSTITUTE 


THIRD GENERAL MEETING 


PrirtspurecH, Ocroser 25 anv 26, 1912. 


The third general meeting of the American Iron and 
Steel Institute was held in Pittsburgh, Pennsylvania, on 
Friday and Saturday, October 25 and 26, 1912. 

On Friday there were three sessions, all held in the ban- 
quet hall of the Hotel Schenley. As at the May meeting, 
the members of the Institute were its guests at noon at a 
buffet lunch and in the evening at a banquet. 

Saturday was devoted to visiting steel plants in and 
near Pittsburgh. Each of the large companies had repre- 
sentatives at the Hotel Schenley early Saturday morning, 
who guided parties to the respective works. 

On Friday the Secretary had a temporary office in the 
large reception room adjoining the banquet hall. Here 
members registered for the meeting and were provided with 
badges and programs. The badge was a facsimile, of the 
seal of the Institute, designed in 1910 by Theodore W. 
Robinson, First Vice President of the Illinois Steel Com- 
pany. This replica of the seal was gilded and attached to 
a ribbon of black and orange, the civic colors of Pitts- 
burgh. The badge was gotten up by the Local Committee, 
of which Mr. Willis L. King was chairman. 

The meeting was attended by about one-half of the total 
membership of the Institute. 
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PROGRAM FOR FRIDAY, OCTOBER 25, 1912. 


Forenoon Session. 


Address of the-President.........0.-0-. 2.445. ELBERT H. GARY 

The Buyer, from the Manufacturer’s Standpoint. .Joun L. HaInEs 
Assistant to the Vice-President, Jones & Laughlin Steel Company. 

The Technical Training of Salesmen............James M. Camp 
General Sales Department, Carnegie Steel Company. 

Discussion led Wyte vs a irs 2 ee eee EuGENrE P,. THoMAS 
President, United States Steel Products Company. 

The Use of Mayari Iron in Foundry Mixtures..... Quincy BENT 
Assistant to the President, Maryland Steel Company. 

The Manufacture of Ordnance at the Bethlehem 
Steclew orks tv. ceues pita ee eee ee EuGENE G. GRACE 
Vice-President and General Manager, Bethlehem Steel Company. 


Buffet Lunch. 


Afternoon Session. 


Coal Mine Ventilation in Connellsville Coke Region Austin Krne 
Chief Mine Inspector, H. C. Frick Coke Company. 

Discussion led. Dy. ces snc ee Witson A. Luck 
General Manager, Ellsworth Collieries Company. 

Recent Developments in the Preparation of 


TromjO ned ce norte reat ee eee Joon W. H. Hamitton 
Mining Engineer, New York. 
Microscopic Analysis of Steel Sheets..........G. ARTHUR WHITE 


Metallurgist, American Sheet & Tin Plate Company. 
Electric Power Production and Distribution in 


Steel Worksy..02 a. 4s coast eae ore ame Stewart C. Cory 
Engineer, The Youngstown Sheet & Tube Company. 
Discussion led by........ N ihtce setlab oe ieee TR Barton R. SHOVER 


Superintendent, The Brier Hill Steel Company. 


Evening Session. 


Banquet. 


A moving picture exhibition, showing the processes of iron pro- 
duction ‘From Mine to Molder,” recently gotten up by Rogers, 
Brown, Buffalo, N. Y. 


FORENOON SESSION, 


The forenoon session began at. 9.00 0 ‘clock, President 
Elbert H. Gary in the chair. Judge Gary fe rered the 
following address:— 


ADDRESS OF PRESIDENT Gary. 


Gentlemen of the American Iron and Steel Institute: 
It is a very great pleasure to be here this morning. Meet- 
ings of this kind are episodes of great satisfaction and happi- 
ness to me personally. We have a membership of 750, and 
half of that membership are in this room to- -day. 

It is always a great regret to me that I am not able to 
carry in my mind and remember the name of every indi- 
vidual I meet. It is, I suppose, a sign of advancing years, 
that most of us Hialiee to admit, that we cannot readily 
recall the names of those whom we know and whom we 
respect. I mention that because I should dislike very much 
to have any one present believe that I have not the greatest 
pleasure in knowing you, that I consider myself honored by 
your friendship and your acquaintance. 

The program for the day is somewhat extended, and, 
therefore, it is necessary to make my remarks very brief. 

The City of Pittsburgh is an appropriate place for this 
meeting. It is the center of the iron and steel industry of 
this country, and in this line of business activity its influ- 
ence is felt in every country of the world. The Pittsburgh 
District, confined to the ‘city and its immediate surround- 
ings, produces about one-third of the iron and steel manu- 
factured in the United States and about thirteen per cent. 
of the total production of the world. With its natural ad- 
vantages and location, which tend to reduce the general 
cost of assembly, production and distribution to the mini- 
mum, it is safe to conclude that in the future, as in the past, 
its commanding position as a steel center cannot be ques- 
tioned. Much might be said, and would be said if time 
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permitted, favorable to the reputation and active strength 
of this great city concerning all that makes for the better- 
ment of the human race. 


GRATIFYING BUSINESS CONDITIONS. 


And we are here under conditions that are most grati- 
fying. We are in the midst of an era of prosperity never 
before surpassed so far as it affects our particular lines. 
These conditions have not resulted from the application of 
political policies or efforts, but exist in spite of them. They 
are here because nothing could prevent. In the first place, 
for the last few years, following the bankers’ panic of 1907, 
there have existed a feeling of uncertainty and a lack of con- 
fidence, which have deterred the great purchasing public 
from entering the market, even to the extent of supplying 
their necessities. This has been especially true of the rail- 
road companies, who are amongst our largest patrons. In 
consequence, the necessities of the consumers have piled up 
to such an extent that they have lately been forced to in-- 
crease their purchases materially. When, therefore, the 
railroad companies and others similarly situated commenced 
to buy, the general influence and effect were immediately 
felt, and buying on a large scale has developed. Moreover, 
the bountiful crops and sound basic conditions of the coun- 
try have made everyone realize more clearly than ever 
before that prosperity in this splendid country of ours is to 
be the rule and not the exception, notwithstanding at times 
we may be surrounded by adverse influences and unwar- 
rantable interference, which in any ordinary country would 
bring prolonged distress and suffering. So we are happy 
to-day in the knowledge that we have on our books orders 
which will keep our mills running to their full capacity for 
months to come. Let us hope and pray that nothing shall 
be done to interfere with our continued success. _ 

We have for the day a program which will afford us great 
pleasure and benefit. Those of you who were present at 
the Annual Meeting of the Institute held in New York dur- 
ing the month of May were probably greatly surprised and 
greatly entertained by the papers which were read on that 
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occasion. It is doubtful whether any similar institution 
_ ever held a meeting at which so many addresses of equal 
merit were delivered. It seemed to all of us present that 
so long as we could boast of a membership including men of 
the character, learning and ability of those who spoke, our 
Institute could be depended upon to occupy and maintain 
a position of the highest rank in associations of this kind. 
I am sure we are to have a similar experience to-day. It is 
safe to say in advance of the delivery of the addresses to be 
made that they will show a breadth of learning and thought 
which will demonstrate that this great industry in the United 
States is in charge of men who are fully competent to com- 
pete successfully with the learned and skillful men of other 
nations, all of whom are our friends and yet are most vig- 
ilant and successful competitors. It is a great honor, and 
certainly a great pleasure, to be a member of this Institute 
and associated with such men. (Applause.) 


JUSTICE THE ONLY ENDURING Basis. 


But neither the technical questions connected with, nor 
even the material growth of, our business should be treated 
as the all-important, or the most important, subjects which 
must be considered and passed upon by the members of the 
Institute. Questions of great magnitude and concern are 
at present agitating the minds of the people throughout the 
world. Wemay be stubbornly oblivious to some of them, but 
we ought not to be. We may refuse to consider, or at least 
postpone consideration of, many of them. The questions 
are international, national and domestic; and they involve 
the welfare of everyone. We are disposed to wrap around 
ourselves the cloak of self-righteousness; or we proclaim 
that we rely upon the stability of government or the maj- 
esty of the law. And we consider ourselves safe, whether 
within our vision everything seems to be calm and tranquil, 
or otherwise. We sometimes forget that it is the masses of 
the people who determine final results; that they may estab- 
lish and abolish governments; that they may make and un- 
make constitutions. Sooner or later they bring about con- 
ditions satisfactory to them, even by resorting to destructive 
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measures. They have the might and they can determine 
for themselves what is the right. To quote from a writer on 
French history, ‘‘There is a bigotry in politics as well as in 
religion, and it is the worst of bigotry to reject change as 
something which is inherently bad. Laws to be permanently 
useful must vary with the varying condition of man.” 

I am dealing in generalities, not intending to be specific 
or to make personal reference. The thought I would leave 
with you is that there is no way of permanently settling any 
great question involving the welfare of humankind except 
on the basis of right and justice. Position, wealth, influ- 
ence, laws are helpless as a means of establishing a rule for 
human conduct unless supported by principles of justice and 
righteousness. The unfair or unreasonable or dishonest 
man, whether in public life or private life, may succeed tem- 
porarily; but it is only a question of time when he will be 
discovered and overthrown. (Applause.) The members of 
this Institute have, and will continue to have in an increas- 
ing measure, great influence in the solution of the problems 
of to-day and the future; and you will give good’ account of 
yourselves. In our daily walk and conversation, in our at- 
titude and demeanor toward all with whom we come in con- 
tact, each of us must be certain he is governed by motives 
which are honorable and just. You have made and are 
making great strides in the direction which I have indicated. 
You have secured and will hold the respect of all who know 
you, and, better than that, you have the approval of your 
own consciences. (Applause.) 


I have now great pleasure in introducing to you Mr. 
John L. Haines, Assistant to the Vice-President, Jones & 
Laughlin Steel Company, who will address you on the sub- 
ject “The Buyer, from the Manufacturer’s Standpoint.” 


THE BUYER, 
FROM THE MANUFACTURER’S STANDPOINT. 


JoHN L. HAINEs, 
Assistant to the Vice-President, 
Jones & Laughlin Steel Company, 

Pittsburgh, Pa. 


The apprentice is told early in service by his thrifty 
instructor to do the hardest task first. Working on this prin- 
ciple, I will have the temerity to say of the buyer that he is 
largely responsible for many of the manufacturer’s troubles. 
He wants always to buy at minimum prices. He puts on 
his orders all kinds of instructions and restrictions, adding 
cost, annoyance and delay to the work and hindering what 
he should aim to help—the prompt and economic execution 
of his orders. For these reasons he is sometimes looked 
upon as an enemy, rather than an ally, when after all such 
is not the case. This erroneous idea can only be found 
when one at least of the interested parties has failed to 
grasp the needs or efforts of the other. 


VARIATION IN VOLUME OF ORDERS. 


We all know the proclivity of the hen. When eggs are 
needed the queen of the coop does not seem to be inclined 
to work overtime, but when eggs are plenty most hen yards 
work as near double time as nature will permit. The buyer 
is similarly inclined. His yield of orders is very small when 
manufacturers need business, but when demand is strong it 
- seems to.be the desire of the buyer to order several times 
over what he is able to use or the mill or factory to produce. 

No doubt this irregularity in buying can be partly at- 
tributed to the continued rivalry between supply and de- 
mand. In the race between these two forces sometimes 
demand outstrips supply, only to stir supply to greater 
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effort and demand takes second place for a time. When 
supply is ahead of demand, we know in our great country 
the condition cannot long continue—and at such times some 
plan of “forebuying”’ (if we may coin the word) and storage 
may prove as advantageous to the iron and steel producers 
and their customers as the irrigation systems of the world 
have proved not only advantageous but necessary to the 
desert places. 

It may be that the variation in volume of orders is partly 
caused by the fact that of late years contracts for some steel 
products are not considered binding when market condi- 
tions do not favor the buyer. This subject of contract 
obligations is a large one, and has been previously discussed 
by the Institute. It is certain, however, that if these ob- 
ligations were regarded as real contracts, rather than as op- 
tions, and regularly specified against, the volume of orders 
going toward the steel mills would be more dependable. 


SPECIFICATIONS SOMETIMES Too STRINGENT. 


Most of us in the steel business feel hampered at times 
by specifications of quality that seem unnecessary or too 
exacting. No maker of steel does or will object to rigid 
specifications, when the material covered by such speci- 
fications is to be used where human life or limb depend on 
the quality of material. Some buyers have, however, 
shown a tendency to insist on stringent specifications when 
there is no necessity for such severe demands. When an 
exacting specification is unnecessarily added to an order 
it causes trouble without benefit. It behooves all buyers 
to seriously consider when adding quality specifications to 
orders, and not, for instance, call for a sulphur limit of 0.035 
or 0.040 per cent. in basic open-hearth steel when 0.05 per 
cent. of sulphur would do no harm. This naturally also 
applies to a too low limit on phosphorus, or lack of sufficient 
spread in carbon, manganese or physical requirements. 

Then there is the careless buyer. What a troublemaker 
he is! In an endeavor to save time when writing orders he 
adds terms like ‘‘as before” or “as usual,’”’ thus sowing the 
seed of trouble, only possibly to reap the whirlwind. 


THE BUYER—HAINES iBWyé 


Then there is the unscrupulous buyer, who intimates 
that the product could be of inferior quality, or weights may 
be reduced, in order to attempt a possible saving. The 
buyer who maliciously attempts such action can be best 
likened to a man smoking in a powder factory. He en- 
dangers not only himself but also his associates, and while he 
may be willing to.assume such risk, no insurance company 
would care to write a policy to cover the case. 

In trying to point out the mote in the eye of the buyer, 
we must not overlook the beam the buyer may fancy he 
discovers in the eye of the manufacturer. Numerous 
charges are preferred by the buyer against the manufac- 
turer. The buyer says the manufacturer does not look 
after the quality of his product as he should. He also says 
that service is not what it should be, and, once on the books, 
orders are not delivered as wanted, promised, or expected. 


THE BUYER AND SELLER REPRESENT EXTREMES. 


The buyer and seller represent two extremes of business. 
The words of description are not so different. The buyer 
wants the best for the money; the manufacturer wants 
money for the best. The one offers money for material, the 
other material for money. Now while there is this big dis- 
tinction between the man who buys and the man who sells, 
the basic foundation may not be so different. The good 
buyer is so on account of his training—added to his ability— 
and we can but think that the man whose training has made 
him a successful buyer would have been a good manufac- 
turer had his life work been along that line. There are no 
doubt inborn traits particularly adapted to certain devel- 
opment, but it is chiefly environment and training that 
make one man a buyer and the other a manufacturer. 


Farr DEALING. 


Many of the indictments against the buyer are excep- 
tional and the same can be said of counter charges against 
the manufacturer. There should be, must be, and is a 
plane on which buyers and manufacturers can meet and do 
business in comfort and satisfaction. It is the plane of 
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“fair dealing.” A few thoughts may aid us to reach this 
plane. eile 

Summarizing some of the ideas already expressed, let 
the buyer suit his exactions to the necessities. . Let him not 
demand the impossible or even the unnecessary. Contract 
obligations should be respected by. both buyer and seller 
and should be so written as to be fair to both. All orders 
and contracts should be as brief as law and sense will allow. 
The best firms to-day usually have the simplest forms. 
Never, however, should clearness be sacrificed for brevity. 
One of our famous editors of years ago gave orders to his 
force concerning certain words that must never appear in 
his paper. The buyer of to-day should issue similar in- 
structions regarding the misuse, when writing orders, of 
shortcut phrases like ‘‘as usual’? and ‘‘same as before.” 
Such terms should never appear on orders. If necessary to 
refer to previous details, the reference should be specific, not 
general. . 

In meeting buyers the salesman is usually the manufac- 
turer’s representative and much effort has been put forth 
to educate the young salesman. The importance of the 
salesman’s training is self-evident, as an inexperienced 
salesman will ofttimes do more harm than the proverbial 
“bull in a china shop.” The buyer also needs special train- 
ing. If it is wise for the salesman to know how what he 
sells is made and how it should be used, it is equally wise for 
the buyer to know not only how what he needs is to be used, 
but in a general way how it should be made. 


SUGGESTIONS TO THE MANUFACTURER. 


There are several suggestions to be borne in mind by the 
manufacturer. Quality is of pre-eminent importance. No 
high-grade concern can afford a reputation of deliberate 
inferiority. There may be different grades of material; but, 
given the grade, no manufacturer should be satisfied except 
when making quality equal to any. of the same grade. 

Then there is the element of efficient service. In many 
products of America the tonnage figures are almost awe- 
inspiring. Satisfactory and efficient work in filling orders 
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1s of prime importance, and it is being learned that efficient 
service can be rendered without sacrificing production. As 
time goes on this will be more and more possible, particu- 
larly as buyer and seller become better acquainted with each 
other’s needs and limitations. 

Buyer and seller are after all a species of Siamese twins. 
One cannot exist long without the other. They are as nec- 
essary to each other as labor and capital. Just as surely as 
labor cannot exist without capital, or capital succeed with- 
out labor, so surely are buyer and seller dependent on each 
other. Much advantage to both can be gained by a mutual 
knowledge of the real conditions governing the require- 
ments of the buyer on the one side and on the other the 
limitations of the seller or maker, in meeting these condi- 
tions in a commercial way. 

Matters are at their best when buyers are content and 
manufacturers busy. The strongest factor to bring about 
and maintain such conditions is ‘fair dealing.’ The best 
buyers to-day are square in their dealings, and continued 
success for a manufacturer can only be achieved by main- 
taining a like attitude. 

Thus: from either standpoint it can be demonstrated 
that ‘honesty is the best policy.” With this great prin- 
ciple ever before us, let Fairness be our watchword, Efh- 
ciency our aim, Perfection our goal. (Applause.) 


JupGgE Gary: We shall have the pleasure of listening to 
Mr. James M. Camp, general sales department, Carnegie 
Steel Company, on the subject ‘‘The Technical Training of 
Salesmen.’”’ Then will come a discussion of the subject, led 
by Mr. Eugene P. Thomas, President of the United States 
Steel Products Company. We shall hear from both of these 
gentlemen without further introduction. 


THE TECHNICAL TRAINING OF SALESMEN. 


James M. Camp, 
General Sales Department, 
Carnegie Steel Company, 

Pittsburgh, Pa. 


It is my privilege to bring to your attention the school 
recently established by the Carnegie Steel Company for 
the training of salesmen along practical lines. It was 
long recognized by the officials of this company that the 
salesmen in the field did not have the necessary first-hand 
knowledge of the processes of manufacture of the various 
products they sold; but the desultory and unsystematic 
efforts that were made to remedy this condition were, need- 
less to say, without avail. 

In the past, when a salesman showed an inclination to 
broaden his learning or to specialize along some particular 
line, the usual procedure was to bring him to this district 
and, let him roam at will through the works or mills that 
particularly interested him, without, as a rule, any person 
to guide or instruct him. The mill officials were too busy 
to help him; and information gleaned from the mill em- 
ployees must usually be taken with a wise discrimination, 
as you all know. The results of this procedure were so 
unsatisfactory and the need for a better plan was so apparent 
that in the summer of 1911 the president of the company 
appointed a committee to report upon a more feasible 
means of carrying on, in a broad and systematic manner, 
this educational work. 


THE ScHoou ror SALESMEN. 


In the effort to solve the problem, an experimental 
school for salesmen was established, a school that with 
the experience of one year now rests upon a firmly estab- 
lished basis. It is not a school to teach salesmen how to 
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sell; none but salesmen should be employed for that pur- 
pose. The school is designed to show the salesman how 
iron and steel and their products are made, to familiarize 
him with the material he sells, to illustrate to him the pains- 
taking care that is continuously being exercised in the vari- 
ous processes of manufacture in order to insure a com- 
mercial product of the highest quality, to show him wherein 
his product excels that of his competitors, and to furnish 
him convincing arguments that such is the case. The 
school is made up of salesmen gathered together from our 
agencies in all parts of the country. As practically all of 
these men are without technical training, the course must 
of necessity be made as simple as possible, giving the theo- 
retical side of the various processes of manufacture in the 
plainest language in order to insure understanding. 


An ACQUAINTANCE WITH Raw MATERIALS. 


A brief description of our activities may be of interest. 
The greater part of the time is spent in the furnaces and 
mills of the various plants of the company. ‘The first few 
days are devoted to the general principles of the manu- 
facture of iron and steel, with a study of metallurgical and 
chemical terms in order to familiarize the student with 
their uses. Following this comes a treatise on the founda- 
tion of the industry, the Lake Superior iron ores, giving 
a description of the commercial grades, the different ranges, 
with particular attention to the Missabe field from which 
the greater part of our product is derived. The differences 
in the three types of mining—open cut, milling and under- 
ground—are shown and the distinction between basic and 
Bessemer ores is made clear. Attention is called to the 
difficulty of securing ores of constant composition, owing 
to the variations continually being met in the same mine, 
how important this uniformity is to successful furnace 
operation, and how these variations are being overcome, 
as best they may, by combining the ores from the same 
and different mines to make up the furnace burden. Then 
comes a study of transportation—the loading of the boats, 
their movement to the Lake Erie ports, and the transfer 
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of the ore to the cars and from the ears to the furnace 
bins or the stock yard. 

After this comes a study of the actual process of coke 
making, one day being devoted to the beehive process as 
illustrated in the most modern plant of its type in the Klon- 
dike region, followed by a day at our by-product plant at 
Farrell, Pa. Next the subject of limestone is covered by 
a short treatise showing the location of the quarries, the 
distinction made between stone for the various metallurgi- 
cal processes, and the importance of a uniform, and prefer- 
ably low, silica content. 


Buast Furnace AND SteEL Works OPERATION. 


Now, with the necessary raw material on hand to charge 
a blast furnace, we are ready to build and operate one, and 
the next few days find us studying the construction and: 
operation of the furnace by means of lectures and descrip- 
tions from the best textbooks on the subject, alternating 
study with the practical operation of the furnace. We 
finally build our furnace—foundation, crucible, bosh, stack, 
top and hoist, downcomer, dust catcher and stoves. We 
follow the charge through the furnace, note how the ore is 
reduced, melted, drawn off into ladles for transportation to 
the mixers, and the disposition of the by-products; how the 
slag is tapped off and granulated for use in cement making, 
or sent fluid to the dump and there broken up and screened 
for its various uses; how the gases are utilized under the 
boilers and in the stoves, or washed and scrubbed until 
cleaner than the natural air for use in the internal com- 
bustion engines. 

With the mixer full of molten iron we proceed to the 
conversion of the iron into steel by removing all or part of 
the undesirable elements present. This involves the study 
of the well known processes, followed by a consideration of 
the electric and the duplex methods. Taking up the Bes- 
semer process first, we alternately study and inspect this 
process until the principles are thoroughly understood. 
There is a marked advantage in alternating the reading 
with the inspection of a process; the men are not so 
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wearied, coming fresher to the attack, and the understand- 
ing is quickened. 

Following the Bessemer process, both acid and basic, 
we take up the open-hearth process. At a plant so well 
equipped with open-hearth furnaces as the Homestead 
works, we can find furnaces almost at any time in every 
stage of reconstruction, thereby enabling the students to 
watch the work of rebuilding; if need be, to enter the fur- 
naces, regenerative chambers and flues, and thus become 
familiar with their construction. The charging of the fur- 
naces is observed—limestone, ore, scrap, followed later by 
the molten pig iron—and the heats are boiled down, tapped, 
recarburized, teemed into the ingot molds, and the ingots. 
stripped and sent to the soaking pits preliminary to rolling. 
The electric and duplex processes are taken up. The ad- 
vantages of steel made by the former process for special pur- 
poses are shown, the many forms of duplexing are studied, 
and the special adaptation of each for its purpose or en- 
vironment is made clear. 


RouuwnGe Mitt PROCESSES. 


With the completion of the study of the various com- 
mercial processes for the manufacture of steel, we take up 
rolling mill work and our time for the next few weeks is 
spent continuously in the works of the company, the greater 
part of the time being consumed in the larger works, most 
typical of the processes. It is the purpose, however, to 
spend a short time at least in each of the principal plants. 
At these the students take note of everything they see. All 
the doubtful points are explained to them—the manner of 
heating, type of engine, style of mill among the many 
forms that exist, giving particular attention to the finished 
product. Instances are known where men had for years 
been selling a product they had never seen. 

The points to which particular attention is to be directed 
with regard to finished material of all kinds have been care- 
fully compiled, being added to from time to time, and they 
make interesting reading. At several of the works one or 
more of the practical mill men are delegated to give a talk to 
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the students, strictly from the mill standpoint, showing the 
limitations and possibilities, illustrated by examples of roll- 
ing mill work on hand, bringing out and emphasizing the 
importance of furnishing exact data to the mills at all times. 
These talks have met with great favor, and it is proposed 
to extend them to include other mills. 


LABORATORY METHODS. 


After we have become familiar with rolling mills and 
rolling mill products, we take up the study of the elements 
entering into the composition of steel, of chemical and phys- 
ical testing and of defects in material. Naturally the 
chemical testing should be done as soon as the steel is made 
and previous to rolling. I have placed it here for conve- 
nience only. In the study of the effects of the elements 
entering into steel, we take into consideration both ordinary 
and alloy steels, including all commercial steels of the day. 
After this, our time is spent in the chemical and physical 
laboratories—in the former watching the routine methods 
of analyses, not with the expectation of becoming chemists 
while we wait, but rather of learning how carefully the 
raw material is scrutinized before it is used, and the watch- 
ful care that is continuously exercised to keep the product 
up to the standard: Usually a copy of the method of 
analysis is given the students beforehand in order that 
they may follow better the analyses as they are being made. 
In a physical testing laboratory, such as we have at the 
Homestead works, where all manner of testing is being 
done at all times, we soon become familiar with the differ- 
ent processes, the preparation of the tests, hot and cold 
bending, measuring and recording the stress when pulling, 
with the necessarily quick and accurate calculation by aid 
of the slide rule. 

It is at this stage that the attention of our students is 
directed to the ills to which steel is subject, due to both 
chemical and physical causes, their attention, however, 
having been called to these faults, whenever and wherever 
apparent, in our previous wanderings in the mills. Since 
examples of faulty steel are not always to be had when 
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wanted, specimens illustrating the common and special 
faults have been accumulated, to which additions are being 
made from time to time as opportunity arises. These are 
exhibited to the students, and upon them explanatory talks 
are given. 


SPECIAL PRODUCTS. 


The next subject in our course is special products—their 
properties and the methods of their manufacture. This in- 
cludes a growing list of subjects usually handled by men 
specially trained for the particular purpose. It is readily 
apparent that the specialty of to-day may be the everyday 
appliance of to-morrow, making room for new specialties. 
It is our aim to anticipate this to-morrow by making the 
agents all equally familiar with the subjects. Among these 
specialties are steel wheels, gear blanks, axles, sheet piling, 
mine timbers, vanadium and other alloy steels. 

In studying steel wheels, the students, having seen the 
steel made, follow the ingots from the soaking pit to the 
rolls. Attention is called to the enormous reduction from 
the ingot to the finished round from which the wheel blanks 
are cut, the high discard to insure freedom from piping, 
and the careful inspection and chipping of the blanks pre- 
liminary to shipment to the wheel works. Here the entire 
course of manufacture is carefully studied; how the blanks 
are weighed, carefully heated, the heat being restored at 
the different stages; forged to the approximate shape; the 
core punched out; the wheel rolled to a finish; coned; 
stamped with the identification marks; set aside to cool; 
the preliminary inspection made, followed by the requisite 
machine work, and the final rigid inspection of the finished 
wheel before shipment. With all this before them, metal- 
lurgically and mechanically, so perfect in all its details, 
pride in the product and the argument that accompanies 
it are seen to be based on solid merit. 

In similar manner the manufacture of the remaining 
special products is studied and their relative merits de- 
veloped—axles and heat treatment to develop their best 
properties, hot versus cold worked splice bars, and so on. 
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In the case of the majority of these specialties men trained 
along the particular line give the student discourses em- 
bodying the fruits of their knowledge based on long ex- 
perience. 


DISCUSSIONS AND REPORTS. 


Upon completion of our studies in the mills we take 
up and follow the path of orders through the city office, 
then to and through the mills. Our purpose is to impress 
upon the students, so as to be remembered when they re- 
turn again to their fields, the importance of properly dress- 
“ing their orders, and how necessary it is to the office and 
mills that their orders should be specific, concise, correct, 
with all the data at hand as to how our customers want 
their material, how they treat or handle it, and what use 
they make of it. 

At every step the students are expected to take notes, 
and upon completion of the study of the particular plant or 
process to assemble in the evening and discuss the subject. 
Here ideas are exchanged, disagreeing viewpoints are 
argued and settled. And finally when the heat of discus- 
sion has cooled, the students write up collectively one de- 
scription of the subject. This, upon presentation to the 
writer is gone over carefully with the students, and if satis- 
factory, covering the salient features and indicating that 
the proper thought and time have been given it, it is ap- 
proved and typewritten. Copies are given to each of them 
for insertion in their binders, or, in the majority of cases, 
a more complete description is substituted for it. If the 
description is not satisfactory, something that rarely hap- 
pens twice to a class, it is returned to them to be done 
over. At the end of the course, by this procedure, each 
member of the class carries away with him about 200 pages 
of very valuable and highly prized notes, maps and tables. 


EXAMINATIONS AND STANDINGS. 


Last but not least in importance is the test to determine 
how much of these notes that may be carried under the 
arm are also lodged in the head, where they can be of 
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most service. There follows the examination period, equally 
dreaded with the examination days of our school or uni- 
versity life. It is a written examination consuming about 
five days, with a few days preceding devoted to review, and 
may include any subject in the course. It is essential that 
there should be an examination. Aside from the question 
it answers, ‘‘ Are our efforts bearing good fruit?” the exami- 
nation has proved a potent, and in one or two instances a 
necessary, stimulus to endeavor, keeping the men on their 
mettle throughout the course. The relative standing of each 
man as developed by the examination is given to him and 
him only, and this result he is expected to transmit to his 
chief. Any further diffusion of his standing rests with 
these two. Naturally it is the aim of the next man from 
the same office to break this record and the result is a 
continuous incentive to effort. 


TWENTY-FIVE CARNEGIE SALESMEN Have TAKEN 
THIS COURSE. 


In this the latest move for ‘‘increased business efficiency”’ 
the results, so far as can be seen from our first efforts, are 
extremely gratifying both to the students and to the offi-_ 
cials of the company. Twenty-five salesmen have com- 
pleted the course and returned to their stations with a 
new and broader understanding of their duties. At the 
beginning of the work, the men selected for the class took 
up their duties with seeming, and in several instances pro- 
nounced, reluctance, as if it were a disagreeable medicine 
that had to be taken. Now it is a privilege eagerly sought 
for, and we have a fast-growing waiting list for future 
classes. In this educational work we are still young. The 
field is entirely new. We are but feeling our way. Sug- 
gestions are eagerly sought for. Improvements are con- 
tinuously being made. And it is our hope that ere long 
we shall have good ground for being even more proud of 
our school for salesmen. (Applause.) 


THE TECHNICAL TRAINING OF SALESMAN. 


EUGENE P. THOMAS, 
President, United States Steel Products Company, 
New York. 


A few salesmen are born, but most of them are made and 
some attention must be devoted to the making. Setting 
aside the possibility of genius, it is certain that it requires 
more than casual bonhomie, fluency of expression and 
elementary study of goods to make the most successful 
salesman. Mr. Camp has ably described for us a system 
instituted by the Carnegie Steel Company to give sales- 
men as thorough a course in the various steps in the manu- 
facture of steel as is possible in the necessarily limited time 
which the course is designed to cover. Valuable as such a 
course is to a man pursuing its study seriously, it cannot 
supply that more effective training only to be acquired by 
actual work in the mills—work undertaken either as a means 
of livelihood or for the experience and training it affords. 


TRAINING ACQUIRED BY Mitt EXPERIENCE 


As supplementary to Mr. Camp’s admirable paper I 
purpose to indicate some of the relative advantages of 
training such as the Carnegie course provides and of 
training acquired by actual mill experience. It is strongly 
indicative of the present and future demand for salesmen 
with better technical equipment that some of our large 
manufacturing companies should be giving serious thought 
to the problem of scientific selling as opposed to the hap- 
hazard methods not infrequently employed by those with a 
cursory knowledge of mill conditions, processes and equip- 
ment. As James A. Farrell said in his paper at the 1910 
meeting of this Institute: ‘Good salesmanship and sound 
business principles in the conduct of the selling of iron and 
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steel are just as essential and vital to the prosperity and 
_ continued success of the industry as low costs and up-to- 
date machinery and manufacturing practice.” 

Granting the necessity, therefore, for more advanced 
methods of training salesmen, it is of interest to learn 
what steps are being taken by the members of this body 
to satisfy present needs for efficient salesmanship and the 
future demand for selling ability in keeping with the 
advancement in the art of manufacture. The old days, 
when steel making was in a more experimental stage than 
at present, permitted the salesmen of a suave and ready 
type to cleverly evade a technically accurate reply to the 
questions of the buyer. But the buyer has been rapidly 
educated by the technical press and by information ac- 
quired from the limited number of engineer-salesmen or 
experts direct from the mills. A large percentage of the 
clientele of steel manufacturers are themselves manufac- 
turers of collateral lines, or engaged in industries or pursuits 
which demand exact and thorough knowledge of the ma- 
terials employed, from the standpoints of economy, efficiency 
and safety. 


CLASSIFICATION OF IRON AND STEEL SALESMEN. 


Iron and steel salesmen may be roughly classified in 
three distinctive types: 

1. The usual salesman, evolved without mill experience 
or technical training from the office man. 

2. The more efficient class who have had as a basis for 
their work a technical course either in an engineering school 
or such as Mr. Camp has described. 

3. The ideal type best equipped for salesmanship who, 
with or without the foundation of a technical course, have 
actually gone through the mill. 

The first of these, the office graduate, results from the 
ordinary practice of transplanting men from some other 
vocation where they may or may not have been successful 
as salesmen, or transferring them from other office depart- 
ments to the selling end. This ordinarily means that they 
must acquire experience at the expense of the manufacturer 
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or the customer. Occasionally painstaking effort is made 
by such salesman, without. the aid of his principals, to ac- 
quire some technical knowledge. He may even obtain 
eventually a fair superficial knowledge of materials, with- 
out having been actually engaged in their manufacture, 
That extra energy and unusual study are necessary to 
obtain such knowledge is sufficient to deter many from going 
thoroughly into the subject; they will rather rely upon fa- 
eility in concealing their lack of mill experience, and upon 
their skill and shrewdness in handling their customers. 

The value of the man with some technical training, as 
distinguished from that of the preceding type, increases in 
proportion to the distance of the salesman from the mill and 
his lack of facility of communication. Far afield, where 
weeks may be consumed in referring technical issues to 
the mills, some engineering knowledge is frequently a 
necessity; whereas, to the man able to obtain replies from 
the mills within a few hours, engineering knowledge is not 
by any means so essential. 

This knowledge is useful to the salesman in many ways. 
He occupies the position between the buyer and the mill, 
which often means that he is the intermediary between the 
engineer in the field and the engineer at the works. Such 
a salesman commands a higher degree of respect from the 
buyer than the one who has to refer all questions involving 
technical details to the mills. His representations carry 
more weight with the purchaser and he is able to bring to 
the buyer’s attention in personal discussion in a way not 
possible to a man without technical training, special features 
of the material he is selling. He is not only capable of sug- 
gesting to and convincing the buyer of the advantages of 
modifying his specification to comply with standard mill 
practice, but being in personal touch with buyers and know- 
ing the requirements of the market, ‘he can often suggest to 
the mill changes in their standard product, the desirability 
of which would perhaps not otherwise be apparent from 
the mill standpoint. 
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THE IDEAL SALESMAN witH Mitu EXPERIENCE. 


The advantages which attend the second type, or 
engineer-salesman, are present, but in greater degree, with 
the third type, the ideal salesman who has actual mill 
experience at his command. The young man who has had 
a training of years in the mills, foundries, machine shops, 
laboratories and other departments of the steel industry; 
who has taken advantage of his opportunities; who, in 
recognition of ability, is taken into the office and subse- 
quently made a member of the selling staff, should, with 
due regard to the personal equation, become a capable 
salesman. If he has the elements of ambition and energy 
in his makeup, with the aid of superiors who are closely 
watching the development of their men, the young work- 
man should develop, if transferred from one department to 
another, until he obtains a comprehensive experience which 
will fit him either for the higher technical and mechanical 
positions or to become that most satisfactory of salesmen, 
a technical expert. 

The mental discipline of such a severe course of training 
is invaluable, even without acquired scholastic knowledge. 
The history of many who are eminent in the steel business 
confirms this statement. Others have become efficient in 
the art of selling and yet have had a continual uphill strug- 
gle against the disadvantages due to a lack of inherent 
knowledge of manufacture only to be acquired by years in 
the mills. There are few classes of steel products in which 
at some time there does not arise some question of strength, 
chemical composition, corrosion, wearing qualities, etc.,, 
involving metallurgy, chemistry, civil or electrical engineer- 
ing. Advantageous features of competing products are 
often brought forward by buyers, involving questions of 
engineering or technicalities of manufacture, and the sales- 
man with adequate mill experience should be capable of 
grasping at once the point at issue, which may determine 
the award of the contract. The engineer-salesman can dis- 
cuss intelligently with the purchaser the finer points in- 
volved in the manufacture with a degree of authority which 
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the mere salesman lacks.. He has more confidence in ex- 
plaining the merit of his product or in refuting the claims 
or meeting the disparagements of competitors. 


Aiping THE Most CapaBLeE oF Minti MEN. 


Of the thousands of young men going into the mills 
yearly it is reasonable to suppose there are among them 
some who may develop into commercial geniuses whose 
success will rival those of the past. While some of these 
young men may forge ahead unassisted, save by their own 
energy, it is worth while to consider ways and means by which 
those most capable may be aided. There can be no question 
that assistance given in overcoming initial difficulties will be 
amply repaid by future achievements, either along mechan- 
ical lines or in salesmanship to which their abilities may tend. 
Mr. Camp deals with a system devised to give the ordinary 
salesman a rapid preparation in technical details which is 
a long step in the right direction. It is not to be assumed, 
however, that even the most intense application and earnest 
study for five or six weeks can be as effectual a training 
as an equal number of years spent in actual work in the 
various departments of the industry. In this connec- 
tion attention may be directed to the system employed 
by some large enginecring companies, namely, engaging for a 
portion of their actual working force young men with prior 
technical training, with the idea of passing them by degrees 
through the plants until they are finally turned out as expert 
engineer-salesmen. 

The purpose of this discussion is, therefore, to depre- 
cate the practice of recruiting sales-department forces 
from the casual applicant and to favor recruiting them 
from graduates of the mill (with some regard to their pri- 
mary or acquired education) after they have passed through 
the necessary stages, either as a result of a carefully planned 
mill course or of their own initiative. 

These engineering or technical salesmen, as they may 
be termed, are as an important element in the future of the 
steel industry as any other element. They are men who by 
their years of experience in the shops, mills and laboratories 
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have acquired an intuitive appreciation of accuracy, the 
habit of using their brains, of devoting concentrated thought 
even outside of business hours to matters of moment, whether 
of a technical or business nature. They are inclined from 
mechanical experience and systematic routine to arrange the 
facts or sequence of events in negotiations in logical order, 
assigning to them their relative importance, sub-consciously 
utilizing the mental discipline acquired during their tech- 
nical training. Such equipment enables them to win trade 
not solely by the exercise of persuasive ability or good 
fellowship (factors which become less potent as buyers ac- 
quire technical information), but by exact and intimate 
knowledge and by the accuracy and facility with which 
they can answer any question relating to manufacture and 
quality which the most experienced and critical customer 
may propound. 


JupGE Gary: “The Use of Mayari Iron in Foundry 
Mixtures,” by Mr. Quincy Bent, Assistant to the President, 
Maryland Steel Company. 


THE pies OF MAYARI IRON IN FOUNDRY 
MIXTURES. 


QUINCY Bent, 
Assistant to the President, Maryland Steel. yes 
Sparrows Point, Md. 


The Mayari ore deposits of Cuba have furnished a 
wide scope for experimental work in the processes of man- 
ufacture and products of both iron and steel. The ore itself 
is rather unlike any other iron bearing mineral in common 
use. A serpentine rock, decomposed by the action of salt, 
water and heat, leaves on the plateau a bed of soft ore 
ranging from 12 to 30ft.in depth. The ore is quite uniform 
in analysis, save for a slight variation in nickel content and 
in the amount of silica and alumina. Careful mining, how- 
ever, produces a practically constant ore. 

The ore in its natural condition is very similar to a 
loose clay, not having, however, the plasticity of a clay. 
We have used this raw ore in all proportions up to 75 per 
cent., but better results have been so far obtained from a 
treated material. 

Nodulizing, briquetting and sintering are all available 
processes for preparing the ore in desirable forms. The 
first of these is the method at present most largely em- 
ployed, recommending itself to us on account of our pre- 
vious experience with it in the preparation of Cornwall 
concentrates. The nodulizing kilns are 125 ft. long, 10 
inches in diameter, and have a capacity of about 8 tons of 
finished product per hour. Powdered coal is used as a 
fuel, about 400 lb. being required to produce a ton of 

nodules. 
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The analysis of the natural ore and of the nodules is 
shown in the following table: 


Table 1.—Analysis of Mayari Ore and Nodules. 


Ore. Nodules. 


Iron (natural), per cent.......... 36.50 53.50 


rom Wow), PER Gent. ok. bec ne 50.34 54.90 
Rice NPER CENG cre ccs} aeata ns 3.700 4.00 
mlumine, per Gelitc. <<. .o24.2-02 71000 13.00 
Phosphorus, percent... ..0.<5.. 0.01 0.015 
Sulphur. percent: .... 662.00. 0.4. 0.18 0.18 
Moisture, per cent............... 27.50 2.50 
Combined water, per cent......... UES Un eek 
Manganese, per cent............. 0.64 0.85 
Chromium, per cents. .ct pe. 240 2.10 
Nickel and cobalt, per cent........ 0.72 0.95 


A typical sizing test yields remainders on screens as 
given in the second table: 


Table 2.—Size Test of Nodules by Percentage Passing Through 
Different Screens. 


On 24 meh. ...-: 4.25 per cent. On 30 mesh... .12.25 per cent. 
Ve ANON «ie « 2: 4.75 per cent. 40 mesh.... 7.50 per cent. 
Ta TOCH 5): - = 7.50 per cent. 60 mesh.... 6.75 per cent. 
LS cl cao 13.75 per cent. 80 mesh.... 2.00 per cent. 
10 mesh..... 9.00 per cent. 100 mesh.... 1.50 per cent. 


20 mesh..... 29.50 per cent. Through 100 mesh. 1.25 per cent. 


They are easy to handle in grab buckets, bins and chutes; 
do not carry enough moisture to give trouble in cold 
weather and are well suited to blast furnace requirements. 

The briquetting of Mayari ore has presented unique 
difficulties. In handling the material its sticky quality 
makes it hard to fill molds and to free the chutes and 
dies. It also has a peculiar quality of preventing the prog- 
ress of heat through its mass. Bricks of small dimensions 
may be thoroughly fused on the surface yet remain prac- 
tically unaffected at the center. 

Sintering is entirely successful with Mayari ore and 
probably will ultimately be found more satisfactory than 
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nodulizing. Its advantages are the smaller amount of 
fuel required and the more open and porous character of 
the material produced. 


Mayarr ORE IN Buast FURNACE PRACTICE. 


The first problem that confronts the furnaceman is 
perhaps the burden of 75 to 100 per cent. of nodulized 
material. Experiments, five to seven years ago, on nod- 
ules from Cornwall concentrates, proved conclusively that 
nodules per se need involve no insurmountable difficulties. 
The furnace seldom or never slipped, made a minimum of 
flue dirt (24% per cent.), evidenced no marked increase of 
blast pressure and produced a good daily output on a fuel 
ratio of about one to one. Considering the results of these 
experiments, both from the furnace experience and from our 
knowledge of nodulizing, it was decided to put Mayari ore 
into the form of nodules. 

You will note the analysis of the nodules—4.00 per cent. 
silica, 13.00 per cent. alumina, 54.9 per cent. iron. A few 
minutes’ calculation will convince the metallurgist that no 
ordinary blast furnace slag equation is before him. Arti- 
ficial mixtures, using bauxite as the alumina bearing mate- 
rial, were made up. The chemistry of the ore was imitated 
and a blast furnace-run on it for several weeks. A general 
impression seemed to prevail that somewhere above the 20: 
per cent. alumina mark was a range of dangerous territory 
in furnace slags. We have found little to fear in all of the 
scale of Al,O, content from 10 to 32 per cent., our fluxing 
guide being SiO, plus Al,O, to CaO plus MgO, regarding the 
Al,O, as an acid. 

We have operated furnaces with all percentages of nod- 
ulized Mayari ore; have made continuous runs for months 
with 100 per cent. of it in the furnaces. The furnaces very 
seldom slip or hang. They do have a tendency to high 
pressure and consequently slow driving, which I believe is 
due to the chemistry of the gangue before it fuses with the 
flux, an operation which takes place rather high up in the 
furnace bosh. The quality of the iron produced is ex- 
tremely regular and the fuel ratio good. <A peculiar fea- 
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ture of this iron is its low silicon, due to the lack of SiO, in 
the furnace and to its desire to make as respectable a show- 
ing as possible in the slag rather than to be reduced. 

I give herewith typical analyses of irons and slags on 
50 per cent. Mayari and 50 per cent. Cuban hard ore and 
100 per cent. Mayari: 


Table 3.—Typical Analyses of Iron of Mayari Ores. 


Irons: 50 Per Cent. Mayari and 50 Per Cent. Cuban Hard Ore. 
Si. Pp: S. Mn. Cr. Ni. 
0.47 0.049 0.020 GS70" a al 82 0.76 
0.21 0.050 0.031 0.57 1.66 0.77 
0.55 0.051 0.056 0.69 1.68 0.77 
0.44 0.049 0.028 0.62 ey 0.75 


Slags: 50 Per Cent. Mayari and 50 Per Cent. Cuban Hard Ore. 


S10, Al,O3 CaO MgO S. 

24.44 21.30 39.99 10.76 2.53 
25.52 21.54 38.18 14228 2.43 
24.42 21.72 35.01 10.62 2.02 
19.30 20.75 42.06 14.70 vad Ws 


Irons: 100 Per Cent. Mayari. 

Si. ie S. Mn. Ons Ni. 
0.85 0.055 0.018 0.97 2.61 1.49 
0.77 0.048 0.020 0.89 2.92 1.52 
0.82 0.047 0.027 0.76 2.92 Iebt 


Slags: 100 Per Cent. Mayari. 


SiO, Al,O; CaO MeO S. 
18.40 29.59 38.25 10.68 1.90 
19.24 29.84 32.51 14.72 1.75 
17.80 29.67 35.65 14.27 1.79 
17.03 29.92 33.23 17.07 1.74 


As far as we can learn from comparative observations, 
the temperature of the hearth, and consequently of the 
iron and slag, is somewhat higher than that of the normal 
blast furnace on Bessemer iron. This impression would 
seem to be substantiated by the fact that there is a re- 
duction of TiO, taking place within the furnace, throwing 
a percentage of titanium into the iron, varying with the 
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amount of silicon present. The following table shows this 
relation: 


Orpinary Bessemer Pid TRon. 


OrpINARY Mayart Pia Iron. 


This Mayari pig iron has a large crystalline structure 
somewhat similar to spiegel, is hard and brittle, cannot be 
drilled and breaks up considerably when handled. The 
fracture is, of course, influenced by the rate of cooling, but 
even sand cast pigs have very little of the granular structure, 
unless the silicon is abnormally high. The iron runs freely, 
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leaves little skull in the ladles and has a clean sharp cut sur- 
face. 

Another peculiarity of the iron is the high total carbon 
content and the high ratio of combined to graphitic carbon, 


Re a 


CHILLED Buock or Mayart Iron. 


this ratio depending upon the rate of cooling, but in our iron 
the chromium seems to have the tendency of combining the 
carbon and prohibiting the formation of graphitic carbon. 


Use or Mayari Iron 1n [RON CASTINGS. 


In the early days of production of Mayari pig iron, it 
was thought that its only use would be in the manufacture 
of steel, its inherent qualities prohibiting its use as an iron. 
A certain element of fortune, however, led us to discover 
our mistake. <A portion of our blast furnace iron was taken 
direct each day to the foundry and as the Mayari burden 
was put on the furnaces some of this mixture found its way 
into our foundry metal.. In it we noticed several peculiar 
qualities, namely, the smooth appearance of the surface, 
the closeness of the grain structure, the thin sharp edges, 
and withal the strength which the fins on the castings 
seemed to possess. 

These features led to experiments in crucible mixtures, 
which, in turn, brought us to use the metal in our general 
foundry practice. In the meantime, the content of nickel 
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and chromium in the iron had attracted the attention of 
other iron users and we began to hear of surprising results 
from certain foundries manufacturing such product, as pipe 
balls and guides. A little later the roll manufacturers, who 
had been experimenting with chrome-nickel alloys, under- 
took the problem of using it in their mixtures. While all 
this was taking place, we were working in our foundry, 
changing the proportions of the mixture to get certain re- 
sults and reproducing results by week and month intervals 
of changes. From our machine shops came favorable 
comments on the machining qualities of the iron and the 
nature of the resulting surfaces. Several times we have 
gone off the mixture entirely to assure ourselves that 
it was the Mayari iron and not some other element that 
had caused the change, but each time the same results 
appeared. 


WEDGE AND CHILL TESTS. 


There are so many combinations of features or possi- 
bilities, and the time has been so short to investigate all 
of the iron’s qualities, that I feel somewhat of a hesitancy 
in placing before you so unfinished a history. Having 
gone into the outline of the manufacture of the Mayari 
metal and connected this with its use in the foundry, I 
will try to bring you into closer touch with some of the 
details of our investigations. 

Our first inquiry introduces us to the effect of Mayari 
iron (and by Mayari iron I mean, throughout this paper, 
iron with 2 to 2.50 per cent. Cr. and 1 to 1.25 per cent. Ni., 
the chromium being always approximately double the 
nickel) in varying percentages on the grain of ordinary 
foundry mixtures. Wedge-shaped pieces 6 in. at the’ base, 
tapering to a point in 2 ft. of length, were cast in green 
sand, great care being taken as to the moisture of the 
molds and their compactness; also as to the temperature 
of the iron mixture. These specimens were split open 
and the fracture examined under the microscope; a unit 
grain size was arbitrarily chosen and its position located in 
each of the castings. From these locations of unit grains, 
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as measured from the point, we can distinguish the differ- 
ence in grain structure due to the presence of Mayari iron. 


Table 4.—Wedge Tests Made from Seven Experimental Heats, Using 
Different Percentages of Mayari Iron. 


(Wedges Cast in Sand, 6 in. at base and tapered in 2 ft. to a point.), 
Portions of 


Percent.of ° Temperature of equal size grain 
Mayari iron. iron mixture. measured from the point. 
0 2714 4 in. 
5 2696 4 in. 
10 2714 Aléin. 
20 2696 6 in. 
30 2696 6. ans 
40 2696 Toi: 
50 2696 O° an. 


(See also Plate No. I, pages 162 and 163.) 

The closing of the grain of a foundry mixture is so inti- 
mately related to its chilling characteristics that our next 
test was with chilled blocks from the same mixture per- 
centages, care again being taken to have approximately 
the same pouring temperature. These blocks were cast in 
green sand against a 2-in. chill, the block being 4 x 4 x 6 in. 

The chill depth was accurately measured under the mi- 
croscope and hardness tests were made on the chill surface 
and also down the face of the fracture. The depth of chill 
shows plainly the influence of the Mayari addition, as does 
also the hardness test on the chilled surface. (See Plate 


No. II, pages 164 and 165.) 


TENSILE AND TRANSVERSE TESTS OF MAyYARI Cast 
BARS. 


Having discovered the capability of Mayari iron to 
produce a close grain and also a chilling mixture, we would 
naturally turn to the influence which it might have on the 
strength of the casting as evidenced by the tensile and trans- 
verse tests. An accompanying diagram shows these curves. 
The figures are the average of several hundred tests, all 
made according to the American Society for Testing Mate- 
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WEDGE TESTS 


MaprE FRoM SEVEN EXPERIMENTAL Heats Usinc DIFFERENT 
PeRcENTAGES OF Mayari Iron. Cross HatcHep Por- 
TION SHow AREAS OF EQUAL SIZE OF GRAIN 


TEMP. 
No MAYAR/ 5% MAYARI 10% MAYARI 20% MAYARI 
27/4-° F 2696 °F 27/14 °F 2696 °F 


PuatEe I 
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WEDGE TESTS — Continued 


MapE FROM SEVEN EXpERIMENTAL Heats Usine DIFFERENT 
PERCENTAGES OF Mayarti Iron. Cross Hatrcuep Por- 
TION SHow Arnas oF Equa Size or GRAIN 


TEMP. 
30% MAYARI 40% MAYARI 50% MAYARI 
2696 °F 2696 °F 2696 °F 


Oe. 


2 


Puate I 
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CHILL AND HARDNESS TESTS 


MaApE FROM SEVEN EXPERIMENTAL Heats UsinGe DIFFERENT 
PERCENTAGES OF Mayari Iron 4’ x 4” x 6” BLocks 
Cast AGainst A 2” Cuitu Biock 


No Mayari 
Temp 27/4°F 


BRINELL 
SCLEROSCOPE 


Cunt Face Brinette 182 


w 
% 


QZ". 


No CHILL 


AVERAGE= "S52 36.2 


5% Mayrari 
2696 °F 


10 Yo MayarRi 
27/4 °F 


Brinete /82 


QRINELL 
SCLEROSCOPE 

BRINELL 
SCLEROSCOPE 


Brinece /86 


_ 


466 384 7 843 


Puate II 


' USES OF MAYARI IRON—BENT 165 


CHILL AND HARDNESS TESTS— Continued 


Mapbr FROM SEVEN EXPERIMENTAL Heats Using DIFFERENT 
PERCENTAGES OF Mayari Iron 4” x 4” x 6” Buocxs 
Cast Acarnst a 2” Cutt Biock 


20% Mayari-— 30% Maya 
269 2696°F 


Brinete 200 


ma: ee 


SCLEROSCOPE 


: 


6. 
o 


209 45 


40 % MayARi 
2696 °F 


50% MAYARI 
2696 °F 


#6 


Puate II 
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rials method. The bars were cast from our regular foundry 
melts in actual practice. 

One notes the rise in tensile until the crux is reached and 
then a decline as further additions are made. The same 
rise is apparent in the transverse strength and at approx- 
imately the same point in the scale, although there is a sec- 


are inch 


e 
8 


pers 
& 
8 


Sone fessniaviiacttevatans 


Pounds 
8 
[~] 
Ss 
Ss 


SeLaaghae 
SEES Hf 7. 
I 4 
Sieceee 
Baa Hie 
103 


Percent Mayari in Mixture 


ond rise after the Mayari percentage passes 20; this, how- 
ever, is not shown on the diagram attached. 

From the foregoing data, it is quite evident that about 
10 per cent. would be a fair addition for general foundry 
work, increasing the amount as emphasis is to be laid on 
closeness of grain or chill. In the following table are 
given the results of our foundry practice for several months 
and also for a period when we omitted the Mayari iron to 
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see the change in figures and to check the accuracy of our 
opinion that the Mayari addition was beneficial: 


Table 6—Summary of 1912 Records of Regular Foundry Tests on Cast Iron. 


10 Per Cent. Mayari Iron Used. Tensile Transy. 
Deflec- test, test, 
Date. tion, in. Si. s. PE Mika GCa GL Cen Ics. Cr: Ni. lb. per sq. in. 
Xaral? .ak. cs Saree 8/32 1.85 0.115 0.605 0.73 0.55 2.84 3.37 0.43 0.18 29,066 3,327 
May 15-81..... 9/32 1.78 0.139 0.700 0.61 0.64 3.15 3.44 0.21 0.18 26,491 3,300 
PUNE s tas Sneare« 9/32 1.60 0.432 0.596 0.60 0.76 2.68 3.44 0.32 0.16 29,315 3,420 
ULV). cian a. cis 10/32 1.72 0.128 0.563 0.66 0.67 2.71 3.38 0.37 0.18 28,121 3,354 
August. 2.2..<. 10/32 1.69 0.152 0.520 0.61 0.76 2.64 3.40 0.34 0.21 28,198 3,459 
September..... 9/32 1.52 0.152 0.474 0.65 0.74 2.61 3.385 0.37 0.22 29,729 3,473 
Average....... 9/32 1.69 0.186 0.576 0.64 0.68 2.77 3.39 0.34 0.18 - 28,486 3,388 
No Mayari Iron Used. 
Feb. 1-8....... hoon LO Ostts: JOUORT A O.69) Ute seen ies NOLO. Sacks | untae 2hjo00" 63,200 
April—May..... a/32, 1290) 05128" "02624 O67 0:55 2.583 68.38.) 2...) nes (24,694), 3,208 
Average....... tale ele O.123) (06680) 70068) 10/55) 92.83) S525 S26 ae, Se Ol4) 13,201 


MACHINING CHARACTERISTICS. 


So far I have not considered one very important feature, 
namely, the machining characteristics of the mixture. To 
demonstrate this, we had cast by two outside foundries, 
well known in the general machinery trade, solid cylinders 
12 in. long and 6 in. in diameter. These were cast in green 
sand and were of their heavy casting mixture. Arbitration 
test bars were also cast at the same time, six cylinders and 
36 bars coming from each foundry. These cylinders were 
placed in a lathe and the power accurately measured per 
unit of machine work. I will not go into the details of the 
test, but suffice it to say that the tool was sharpened after 
each test; the cutting speeds were the same, etc, Hardness 
tests were made on all surfaces and the complete results are 
shown in Table 7. 

One notes an increase in the power required to machine 
the Mayari casting, but this increase is not in proportion 
to the increased strength of hardness. As a matter of fact, 
a careful canvass of the machinists engaged in everyday 
machining of Mayari castings developed the reply, *T have 
noticed no difference between the different castings that 
come to me.” There is, of course, a difference; a close in- 
spection of the tools showed this on our tests. But the 
difference can not be great, or piecework men would cer- 
tainly have brought it to our attention. 


168 AMERICAN IRON AND STEEL INSTITUTE, OCTOBER MEETING 


Table 7.—Machining Tests of Iron Cylinders 


10 per cent. Iron from Iron from 
Mayari iron. Foundry P. FoundryB. 
Average hardness (6 specimens) 
BYiiell tes canto corto toca eae 200 04 102 
Average power required to ma- 
chine off 6 in. in length with 


UO: Wie CLG VELEN Artin ter ante 3.2 2.43 2.73 

Tests on arbitration bars, aver- 
age of 30 tests: 
Tensile test, lb. per sq. in...... 29,940 21,050 20,750 
Transverse test, Ib............ 3,620 3,220 a,112 
Deflection,:itie snr ct. em oe 10/32 10/32 

Analysis: 
Graphitie carbons. cean eee: 2.54 2.57 2.55 
Combined carbon......=...... 0.66 0.74 0.65 
otal carbons.) rae tae, oe 3.20 3.31 3.18 
SiLGOn ders canes ences Ae 1.38 2.01 2.42 
Manganese. =: <0. ses 0.52 0.49 0.41 
Phosphortsrs...)c 2% ates ope eee 0.469 0.595 0.755 
Sil phuh ie eee Atte ee 0.107 0.086 0.108 
Chromirtin.. 8.0 of apeane cee 0.42 
NICKELS Unt mi ek tee 0.29 

Conclusions: 


Brinell hardness of Mayari 270.00 per cent. greater than 
Foundry P; 66.67 per cent. greater than Foundry B. ~ 

Power required to machine Mayari 31.68 per cent. greater 
than Foundry P; 17.22 per cent. greater than Foundry B. — 
‘Tensile strength of Mayari 42.23 per cent. greater than Foun- 
dry P; 44.29 per cent. greater than Foundry B. 

Transverse strength of Mayari 12.42 per cent. greater than 
Foundry P; 16.32 per cent. greater than Foundry B. 


To further check the machining qualities of Mayari 
foundry mixtures, specimens of heavy-casting iron and 
Mayari iron were placed in a drill press and drilled; the 
power required was again accurately measured under iden- 
tical conditions. These results, as expressed in Table 8, 
confirm the figures of our preceding experiment, showing an 
increase in power required to drill the Mayari mixture. 
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Table 8.—Average Horsepower Required to Drill Four Holes in 
Cast Iron with 144-in. Drill, Holes 6 in. Deep. 


Meyar foundry 1roOn.s..2..c..02.....+ 3:04 hp. 
PrOnmroer. POUNEry Pak Sokhe.. ka 283 2.27 hp. 
iron uncom Moundry B= be & sped) = stir. 2.36 hp. 


Power required to drill Mayari foundry iron is 33.92 per cent. 
greater than that for Foundry P. 

Power required to drill Mayari foundry iron is 28.81 per cent. 
greater than that for Foundry B. 


Lack of time has prevented our investigations on rel- 
ative machining qualities as the size of the casting is 
increased. Our belief is that as the mass increases less dif- 
ference will appear. This theory is borne out by 15 subse- 
quent experiments which are not recorded in this paper; 
the average difference in these instances being 11.6 per cent. 

Our natural deduction from the above is not to rec- 
ommend the iron for all purposes, but for castings where 
closeness of grain, chill, strength or service is an essential. 


Amount or Mayari [Ron FOR DIFFERENT CASTINGS. 


The qualities of the iron developed in mixtures, as in- 
dicated by the tests here reported, have led me to divide 
its uses into three classes of castings: 


1. All chilled castings. 
2. Green sand castings or semi-chilled castings. 
3. Dry sand castings. 


Under the first head are rolls, guides, crusher plates, 
wearing plates, die blocks, car wheels and all other castings 
requiring a hard surface for resistance to wear. The 
amount of Mayari iron to be used depends entirely on the 
depth of chill required and the severity of the service to 
which the castings are to be put. Ordinary uses range with- 
in 15 to 40 per cent. limits. Our experience with rolls has 
been most satisfactory, both as to increased life and as to 
strength and quality of surface. Rolls for both hot and 
cold work have shown that we can expect an increase from 
25 to 50 per cent. in life. Guides have given as high as 100 
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per cent. increase in service, while reports as to crusher plates, 
etc., have compared quite favorably with manganese steel. 

For green sand work where also a hard surface is re- 
quired, yet where machine work must be done, leaving a fair 
and uniform surface of close texture, Mayari iron has given 
most excellent results. Some of these uses are sand rolls, 
pipe balls, bending dies, valve bodies, piston rings and shear 
blades, the percentage of Mayari being from 10 to 30 
per cent. 

Under tne third heading come castings where a fine 
finish is required or a machined wearing surface involving 
both strength and closeness of grain, such as engine cylin- 
ders, valves, guides, slides, etc. This class of casting re- 
quires a Mayari addition of 8 to 15 per cent. 

For all of the three classes, we have found it desirable 
to keep the phosphorus in the mixture about 0.5 per cent. 

In general, we say that Mayari iron accomplishes all 
that can be gained by the addition of cold blast charcoal 
iron, with better results as far as wearing surface is con- 
cerned. It is superior to any steel additions, inasmuch as 
its shrinkage and contraction is normal compared with 
ordinary foundry iron; that it does not gain its strength by 
a decrease in carbon content, as in semi-steel, and finally 
that it does not have the tendency to chill locally, due to 
cold or wet spots in the mold. 

The nickel and chromium do not segregate either in 
iron or steel; the nickel seems to have counteracting effect 
on the chromium as far as brittleness is concerned. A little 
loss is encountered in the chromium percentage as the mix- 
ture passes through a cupola, but the nickel remains un- 
affected. It is our belief that fluidity of the foundry iron 
is a little increased; the metal is very clean and a reduction 
in our defective castings has resulted. 

There is present in the iron a small percentage of vana- 
dium and some titanium; how much these elements influence 
the results of our tests is a matter of conjecture. One would 
naturally attribute the iron’s qualities to chromium and 
nickel. That our ratio—two parts of chromium to one part 
of nickel—is the right relation for all purposes is hardly con- 
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ceivable; only experience can develop all of the changes 
within the range of possibility. 

This paper is written entirely in the spirit of suggestion. 
The few facts that are known to us are set forth, but it must 
remain for the future to apply scientifically the iron’s char- 
acteristic features in proper proportions to meet best the 
various requirements of an alloy iron. 


JupcEe Gary: We will now hear from Mr. E. G. Grace, 
Vice-President of the Bethlehem Steel Company, on “The 
Manufacture of Ordnance at Bethlehem Steel Works.” 


MANUFACTURE OF ORDNANCE AT SOUTH 
BETHLEHEM. 


EuGENE G. GRACE, 
Vice-President and General Manager, 
Bethlehem Steel Company, 
South Bethlehem, Pa. 


The modernization of the armament of the United 
States, which had for a quarter of a century been per- 
mitted to fall behind that of the European nations, took con- 
crete form in 1886. At that date our country was without 
facilities for making steel gun forgings or armor plate of 
the requisite size and quality, so the United States Govern- 
ment determined to encourage the establishment of per- 
manent domestic sources of supply by procuring the gun 
forgings and armor from private manufacturers, but de- 
cided to assemble and finish the guns at its own factories. 
Therefore, the Navy Department, in the year 1886, for the 
first time invited manufacturers in the United States to 
propose on the furnishing of about 1300 tons of gun forg- 
ings and 4500 tons of steel armor plate. The Cambria Iron 
Company, the Midvale Steel Company and the Bethlehem 
Tron Company (our predecessor) offered to furnish the gun 
forgings, and the Cleveland Rolling Mill Company and the 
Bethlehem Iron Company offered to furnish the armor. 


BETHLEHEM ENTERS THE ARMAMENT FIELD In 1887. 


The Bethlehem Iron Company’s proposal for both gun 
forgings and armor was accepted in April, 1887, at which 
time the company, forecasting the future, and desiring to 
be pioneers in this particular branch of the iron and steel 
industry, already had under way the erection of a plant for 
producing not only the gun forgings and armor but finished 
guns as well. Similarly, in 1889, the Bethlehem Iron Com- 
pany secured from the War Department of the United States 
the first large order for steel forgings for its guns. With the 
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acquirement of these two orders for gun forgings and the 
order for armor plate, the company entered upon the first 
stage of its career as manufacturers of ordnance. 

In 1891, having completed its plant for building finished 
guns, it secured an order from the United States army for 
100 finished guns of 8-in. caliber and larger. This con- 
tract, the largest given by any nation for modern heavy 
guns, amounted to approximately $4,000,000, and I think 
it safe to say that, without such a contract at the begin- 
ning, the Bethlehem Company would never have been able 
to build up its present complete and modern ordnance man- 
ufacturing plant. This contract called for the furnishing 
of 25 8-in., 50 10-in. and 25 12-in. guns, to be delivered over 
a period of 12 years. The 100 guns were tested at the com- 
pany’s proving ground at Redington, Pa., located about 
six miles from its works. Each gun was fired 10 times at 
high velocity into the mouth of a tunnel which had previ- 
ously been drifted to a depth of 10 ft. in solid hmestone. It 
may be interesting to know that in the firing of the 1000 
projectiles in the test of these guns the tunnel was extended 
an additional depth of 70 ft., and its original cross section 
of 50 sq. ft. was enlarged to 200 sq. ft. 


Aw ORDER IN 1899 For AN 18-IN. Gun. 


In 1899 the company received an order to design and 
make an 18-in. gun required for the test of the Gathmann 
torpedo projectiles. This gun, a success in every feature, 
weighed 60 tons, and its projectiles weighed 2000 lb. each. 
Although it was built 12 years ago the energy of its blow 
was practically the same as that of the great 14-in. guns 
with which our navy is now ahead of the rest of the world. 
This effort in 1899 marked the time when the company 
undertook the manufacture of ordnance work to its own 
designs as well as those of the Government, which field has 
been systematically extended until to-day the company’s 
ordnance engineering department numbers over 100 trained 
men and its present successful ventures into competition 
with foreign manufacturers of ordnance have been due not 
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only to its many years of experience in manufacturing but 
also, and even more, to its technical preparedness and ability. 

Ordnance, defined, means heavy artillery—guns of large 
caliber. Besides heavy artillery, the company manufac- 
tures the mounts and sights for such ordnance, and guns and 
mounts of smaller sizes down to 1.48-in. caliber. It also 
furnishes ammunition of all kinds and sizes, shields for the 
various gun mounts, armor plate, and in fact is technically 
prepared to supply and is supplying the complete ordnance 
equipment for modern dreadnaughts, field artillery and all 
classes of fortifications. This material is made at the com- 
pany’s Lehigh plant, which is self-contained and devoted 
almost exclusively to this and kindred products, the plant 
representing an investment of $25,000,000. 


THE MANUFACTURE OF A 12-IN. Gun. 


Among the company’s ordnance constructions I am 
going to invite your attention to the description of the 
manufacture of a 12-in. gun, armor piercing projectiles and 
hard-faced armor plate. [A colored drawing of a 12-in. 
Argentine gun was here exhibited by Mr. Grace.] 

The drawing shows a built-up 12-in. gun of 50 calibers 
length, of Bethlehem design, which we are now building for 
the Argentine Government. This gun is composed of a 
comparatively thin liner, a tube surrounding the liner, and 
exterior hoops which surround the tube. The inside of the 
liner is the bore of the gun; the forward and middle portions 
of the bore are rifled, and the rear of the bore is enlarged to 
form the powder chamber. 

[After explaining how the strength of the gun is indicated 
in terms of the pressure of firing, Mr. Grace continued :] 

When the projectile has been driven forward to a point 
in its travel in the gun where the propelling charge is ex- 
erting its maximum pressure in the bore, the gun has suf- 
ficient strength to resist practically twice the amount of 
the pressure without straining the metal in the gun to its 
elastic limit. Correspondingly, at the muzzle of the gun, 
where the pressure of firing has fallen to 15,000 lb. per sq. 
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in., the gun has sufficient strength to resist a pressure in 
the bore of 25,000 lb. per sq. in. 


INSPECTION OF THE WorkK AT ALL STAGEs. 


The calculations of the strength of the gun are based 
upon the shrinkages to be applied to the layers of hoops 
entering into its rhake-up, which are in turn based upon 
specified physical qualities in the steel used in its construc- 
tion, and departure during manufacture in either of these 
respects from what is required will have the gravest conse- 
quences. It is, therefore, to be expected that the most 
noticeable difference between the manufacture of guns and 
that of other high class finished material intended for in- 
dustrial uses is in the character of its inspection. The in- 
spection, whether by the different governments’ forces or 
our own corps of inspectors, starts with the examination of 
the ingot before forging and continues in one form or an- 
other during all of the operations until the acceptance of 
the gun. It may be of interest to know that fully 17 per 
cent. of the nine months’ actual time spent in the fabrica- 
tion of a 12-in. gun is consumed in its inspection. 

All of the steel to be used in the gun, whether containing 
alloys or not, is made by the acid open-hearth process, 
using especially selected stock, and each ingot is fluid com- 
pressed to 89 per cent. of its original volume. The ingot, 
after the examination referred to above, is hollow forged 
under a 5000-ton hydraulic press, and is then rough ma- 
chined preparatory to tempering. The hollow ingot for a 
12-in. tube is 16 ft. long, 4314 in. diameter, and weighs 
67,700 lb. When it has been forged and rough machined 
preparatory to tempering, it weighs 28,000 lb., and in its 
finished state the tube weighs 18,950 lb. Correspondingly, 
the weight of the ingots for all of the forgings for one 12-in. 
gun is 458,000 lb., the rough machined weight of the 
forgings is 196,000 lb., while the finished gun weighs 148,- 
500 lb. ‘These figures will give you a fair idea of the large 
loss in weight the material of the gun undergoes during its 
fabrication, representing a yield from ingot to finished gun 
of a little over 32 per cent. 
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Processes THROUGH WHICH THE ForGINGS PAss. 


The specifications for gun forgings are especially drawn 
to insure in the forgings a close and uniform adherence to 
the physical qualities assumed in calculating the shrinkages 
and strength of the gun. The ability to meet these rigid 
requirements in the successful production of the gun forg- 
ings, without excessive and ruinous condemnations, has 
been acquired only after many years of experience in the 
gradual development of the various processes and products. 

The forgings are tempered by being heated to varying 
temperatures, depending on their shape and composition, 
and then immersed in oil, or water, as the case demands. 
They are subsequently annealed, and finally submitted to 
the Government inspector, who selects official test bars and 
directs and witnesses the pulling of these bars to ascertain 
if the forgings meet the prescribed physical qualities, and 
tests are also taken for complete chemical analysis. 

The forgings, having passed the test, are next finished 
bored in preparation for their assembling. This operation 
on the tube and liner forgings involves the use of boring 
mills with an overall length of 150 ft. 

The assembling of the forgings by shrinkage is done 
under very narrow limits of tolerance, both as to the diam- 
eter of the parts and as to the amount of heat that is ap- 
plied in expanding the exterior part. The first and most 
difficult is the shrinkage of the tube on the liner, because 
of the great length and consequent lack of rigidity of these 
two pieces. -After the tube has been bored the liner is 
turned so that it is larger in diameter than the correspond- 
ing bore of the tube by the amount of shrinkage required. 
The determination of this difference in diameter is as pre- 
cise as possible, and the character of the shrinkage surfaces 
must make them susceptible of reflecting the smallest errors 
in workmanship. The bore of the tube must be within 
two one-thousandths of an inch greater than the prescribed 
sizes, and dare not be less, and the outside diameter of the 
liner must be equally accurate. The necessity for this ac- 
curacy of work led to the abandonment of a 150-ton armor 
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plate forging hammer, after being in operation less than two 
years, because the shock of its blows moved out of align- 
ment the large gun boring and turning machines located 
some distance away. 

The tube is uniformly heated until it has expanded so as 
to be slightly larger in diameter than the liner, and is then 
lowered over the liner until it is seated lengthways, when it 
is cooled in such a way as to draw its shoulders against 
those of the liner. 


THe ASSEMBLING OF THE PARTS. 


After the assembled tube and liner have sufficiently 
cooled, they are carefully inspected and measured. By this 
time the next outer layer of hoops are bored, and after 
their bores have been measured, the outside surface of the 
tube is turned to its shrinkage size, and the operation of 
shrinkage is repeated. To complete the shrinkage of the 
gun its parts make six journeys to and from the assembling 
plant, and are set up in the gun lathes an equal number of 
times. 

After the gun is completely assembled the bore is ma- 
chined at the rear end to form the powder chamber. The 
gun is then finished turned on the outside. And finally 
the last operation, the rifling, is performed. This oper- 
ation takes 180 hours. The rifling consists of 72 grooves, 
requiring 900 passes of the rifling cutters through the bore 
of the gun. The rifling machine consists of a pair of bear- 
ings in which the gun is held, and a table 60 ft. long, on 
which a bar is supported. The bar carries the rifling cut- 
ters and has a slot running its entire length which has the 
same pitch as the rifling. As the bar is moved along the 
bore of the gun it is slowly revolved, controlled by its slot, 
and its cutters produce in the gun the helical grooves, or 
rifling. 

In the meantime the breech mechanism has been con- 
structed and is now attached to the gun, which completes 
it, ready for proof. This consists of examination of the 
gun immediately before its firing, the firing of five rounds 
and a subsequent examination of the gun. If the firing has 
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developed no defects, either in workmanship, material or 
performance, the gun is accepted. 

The machine work alone in the manufacture of a 12-in. 
gun consumes 850 10-hour days, requiring the use of 195 
different machines, and in all about 500 men performing 
some operation in its course of manufacture. 


Tue Maxine or ARMOR-PIERCING PROJECTILES. 


[A large drawing of an armor-piercing projectile was 
here shown.| 

The manufacture of armor-piercing projectiles is essen- 
tially a metallurgical problem, combined with an elaborate 
system of heat treatments. The projectiles are made of 
alloy crucible steel, individually cast, forged, machined and 
heat treated, the treatment being especially prescribed for 
each projectile, depending on its known chemical compo- 
sition. 

The properties desired are those of extreme hardness 
on the point for penetration qualities, with a gradual de- 
creasing in hardness in the main body and toward the base 
of the projectile to a very tough and fibrous condition, for 
the purpose of withstanding the shock of impact, and thus 
protecting and keeping intact the cavity provided in this 
portion of the projectile for carrying the high explosive 
charge. 

The acceptance of projectiles is based entirely on the 
results of ballistic trials; consequently, the method and 
process of manufacture is left entirely optional with the 
manufacturer. So all the testing during the course of fabri- 
cation has but one object in view, namely, the placing of the 
material in a physical condition to meet the ballistic re- 
quirements. 

For this ballistic test the projectiles are grouped in lots 
of 500 each. When the full number comprising a lot have 
been satisfactorily treated to a desired physical condition, 
the lot is submitted to the Government inspector, who se- 
lects from it three projectiles for the ballistic trial. 

To pass test and constitute acceptance, two of the 
three must pass through a Kruppized face-hardened armor 


% 


oo nie p a F 
ee 


MAKING ORDNANCE AT BETHLEHEM—GRACE 179 


plate of the same thickness as the diameter of the proj ectile, 
without breaking or having cracks extending into the cavity 
provided for the high explosive charge. The projectiles in 
this test are fired at a velocity approximately 300 ft. per 
second higher than in the corresponding armor plate test. 

Having passed test, the projectiles are then ground 
smooth where they come in contact with the gun in firing, and 
finally receive the copper rifling bands and soft steel caps. 
The function of the band is to follow the rifling grooves in 
the bore of the gun, thus giving to the projectile its rotating 
motion, which increases not only the length of the flight 

_ but the accuracy as well. The soft steel cap serves to sup- 
port the point of the projectile at the instant of impact on 
the hard face of the armor plate, thus preventing the hard- 
ened point of the:projectile from being broken, and enabling 
it to penetrate the plate. 

It might be of interest to note that a 12-in. projectile 
weighs 1000 lb., and a 14-in. projectile 1600 lb., with a cost 
for powder and projectile in the firing of one shot of $750 
and $1,000 respectively. 


THe MANUFACTURE OF ARMOR PLATE. 


The manufacture of armor plate, like that of projectiles, 
is essentially a metallurgical treatment process, but with 
problems as different as are the functions of the two prod- 
ucts, they having in common but one feature, namely, 
that their acceptance depends on the results of ballistic 
trial. 

Steel for armor plate is made by either the acid or the 
basic open-hearth process, and is cast in large rectangular 
sandlined ingot molds, very heavily sinkheaded, the sink- 
head serving as a tong-hold for carrying and manipulating 
the ingot during the forging operation, as well as insuring 
sound steel in the body of the ingot. 

The subsequent heating and working of the large masses 
of alloy steel require the greatest care and skill. We have 
cast ingots for armor plate work weighing as much as 205,- 
000 Ib. Each ingot is forged to the approximate length 
and width of the finished plate, but to a slightly greater 
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thickness, under a hydraulic press of 14,500 tons capacity. 
This press is the largest hydraulic machine in the world. It 
has a working pressure of 7000 lb. per sq. in., and is served 
by two traveling and turning cranes each of 150 tons 
capacity. 

After forging, the plate is carbonized, this process con- 
sisting of covering the face of the plate with a carbonaceous 
material, and then continuously heating it for a number of 
weeks until the face of the plate has absorbed carbon to a 
depth of about 114 in., thus giving a plate of steel with one 
side much higher in carbon content than the other. The 
plate is then reforged to its finished thickness, this operation 
being done with such accuracy that, whether the plate be 
of even thickness or tapered, it is not necessary to machine 
its face, as is the practice in Europe, in order to obtain a 
clean and even surface. 

The next step is to bend the plate to conform to the lines 
of the ship, or to form the turret and barbette structures, 
this operation being performed under a 6000-ton hydraulic 
press. 

The plate is now ready for the various heat treatments 
and tempering operations, by immersing in both oil and 
water, through which it is taken until the proper physical 
condition is obtained, namely, an extremely hard face, un- 
drillable with the best grade of self-hardening tool steels, 
to a depth of about a quarter of the thickness of the plate, 
with the remainder of the plate in a tough fibrous condition. 

For ballistic testing the armor is divided into groups 
of about 500 tons each, and when all plates of a group have 
been finally hardened the Government inspector selects one 
plate to represent the group in ballistic trial. If the plate 
resists impact of three capped armor-piercing projectiles, 
of the same diameter as the thickness of the plate, without 
cracking or penetration, the group is accepted. 

The plates are then finished, machined and erected as 
they will be placed on the ship, in order to detect and cor- 
rect any deficiencies in their joints or alignment. The 
finished plates represent 45 per cent. of the weight of the 
original ingots. 
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It is obvious that the largest and heaviest kind of ma- 
chine tools are required for the machining of armor plate. 

The company has a capacity for finishing 1000 tons of 
armor plate per month. 

It has been my desire to present to you, in as full detail 
as the opportunity would permit, a description of the 
manufacture at Bethlehem of some of the more interesting 
ordnance constructions. No description of our work would 
be complete, however, were I to neglect to make grateful 
acknowledgment of the influence and inspiration toward 
better work and greater endeavor received by the company 
from the army and navy ordnance departments of the 
United States. (Applause.) 


JupGE Gary: One of the pleasing and perhaps striking 
thoughts in connection with these papers is the candor, the 
spirit to be absolutely open and frank, on the part of the 
speakers. It is a very satisfactory thought that in this 
institution we find members of such high and lofty ideals, 
and such a disposition to be co-operative and friendly in 
their acquaintance and contact, that they have no secrets 
from one another concerning the methods which in the past 
have been considered more or less secret, such secrecy hav- 
ing then been perhaps more or less necessary in order to 
insure continued success. But as members of the Institute 
we are here to help one another. And itis a great pleasure 
to see the disposition which has been shown on the part of 
these gentlemen to give us information which is of real, 
substantial benefit to all of us in our daily business life. 

Concerning the merit of these papers, too much cannot 
be said. Iam very sure that what was said at the opening 
by your President was not exaggerated at all, in regard to 
the merits of the papers which we would listen to. 

We have a few minutes before luncheon will be served, 
and therefore opportunity is now given to any one present 
who is desirous of occupying only a very short time in re- 
ferring to these papers or in asking any questions of the 
speakers who have addressed us. 

Mr. Knox Taytor: May I ask Mr. Grace to what ex- 
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tent the lining of the gun is changed in re-boring, and also 
the increase in the length of life? 

Mr. E. G. Grace: None at all. The inside construction 
of the gun, known as the lining, is entirely taken out and a 
new liner replaced and bored and rifled to the original cal- 
iber of the gun. 

Mr. E. A. 8. CuarKe: Is that liner introduced under 
pressure or is it shrunk on? 

Mr. E. G. Grace: It is put on under pressure in the 
form of a conical rifling. JI am not sure that I understood 
your question, Mr. Clarke. . 

Mr. E. A. 8. CuarKxe: I asked whether you press the 
liner into the gun, force it in, or put it in under shrinkage. 

Mr. E. G. Grace: Both, under shrinkage and under 
force also. 

JupcEe Gary: Are there any others? 

Mr. E. 8. Cook, of the Eastern Steel Company: Follow- 
ing the successful experiments of the Pennsylvania Steel 
Company with Mayari ore, our Company at the Warwick 
furnaces undertook to experiment with it about a year ago, 
starting with gradually increasing mixtures of the Mayari 
in our foundry iron to see whether or not it gave us any help. 
We have gone far enough along with it to-day to be able to 
confirm the results that have been given you by Mr. Bent. 
We are now using in making our foundry iron about 20 per 
cent of Mayari ore, which gives us in our iron about -5 to .6 
per cent. chromium and about .5 per cent. of nickel. When 
that is used in foundry iron with 40 or 50 per cent. scrap 
it gives about .25 or .3 per cent. chromium in the casting 
with .5 per cent. nickel, just about the mixture they are 
using. And we have heard from the foundries using our iron 
that they are not only getting cleaner castings than they did 
before but that they are getting from 10 to 30 per cent. in- 
crease in tensile strength and no complaints from the ma- 
chine shop in regard to the working. We are being paid a 
premium on that iron and we are competing with the Penn- 
sylvania Steel Company, who are selling a higher percent- 
age of it. 


MAKING ORDNANCE AT BETHLEHEM—GRACE 183 


I thought you would be glad to have confirmation of the 
information Mr. Bent has given you. 


JupGE Gary: I.am not acquainted with the chemical 
composition or the physical structure of the materials which 
are to be furnished during the intermission, but I am sure 
they will be sufficient to keep your mills going to their full 
capacity. Luncheon will be served in about fifteen min- 
utes and it is hoped that all will gather here again promptly 
at half-past one. 


AFTERNOON SESSION. 


The afternoon session was called to order by President 
Gary at 1.30 o’clock P. M. 


JupGE Gary: Will you listen to the Secretary? 


SecrETARY McCreary: A little incident occurred this 
morning which I wish to relate to you. I was very much 
interested in these beautiful badges.. Naturally I was able 
to get the first one that was issued. I put it on and wore it 
in to breakfast. One of the members asked, “‘Can one get 
a badge like that if he is not an officer?” ‘‘Yes,” I an- 
swered, ‘“‘every member will be supplied with one when he 
registers.’’ With merry eyes, he then asked, ‘‘Can we spend 
it after the meeting?” 

I like to tell that story because I think the compli- 
ment implied was very neatly put. And I believe that you 
will all be glad to know that the compliment is due to Mr. 
Willis L. King, Chairman of the Local Committee on Ar- 
rangements. (Applause.) 

I suppose twenty gentlemen have asked me to-day, 
‘“What is the significance of the Princeton colors in the 
badge ribbon? Is the Institute indicating thereby its 
attitude on some. large national affairs now pending?” 
Of course my answer was that the Institute never under 
any circumstances says or does anything about polities. 
The colors of the badge ribbon are the civie colors of Pitts- 
burgh, whose hospitality we are enjoying. That is why 
they are used. That they are also Princeton colors is sim- 
ply a coincidence. 

But the thing I wanted to say to you seriously is this. 
The badges are very attractive and I suppose they are 
expensive. And the supply is exhausted. Please do not 
fail to wear your badge to-night when you come to the 
banquet. Of course most of you are known to us person- 
ally. But the badge is the ticket that admits you. When 
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you put on your evening clothes, be sure to attach your 
badge to your dress coat. 

Some of you came over from New York last night in 
compartment cars. Compartment cars do not accommo- 
date as many people as the standard cars, and railway com- 
panies are naturally reluctant to provide them. So I felt 
very proud when I got one of these compartment cars. 
Other requests for reservations came in, and I felt still 
prouder when I got a second car. And when I got the 
third one, I was so proud you could hardly talk to me. 

But this morning I had another illustration of the old 
adage that pride goeth before a fall. Coming over from 
the East Liberty station to the hotel one of the members 
from New York said, ‘‘It was a wooden car and it creaked.”’ 
(Laughter.) Later he said, ‘‘I could not help but think 
that it would be the irony of fate—think of a man saying 
that early in the morning—it would be the ‘irony’ of fate 
had anything happened and the train been wrecked, carry- 
ing in a wooden car gentlemen of our business.’”’ (Laughter.) 

I took it for granted that a company like the great Penn- 
sylvania Railroad would regard nothing as too good for 
such distinguished gentlemen. It never occurred to me 
to say, ‘‘Send your best cars.” And, then, perhaps only 
one of the cars was “‘wooden.”’ 

Now a word seriously about the cars. I have asked the 
railroad company to keep these three cars here until to- 
morrow night. There are quite a number of gentlemen 
from Chicago who, I thought, might want to go home to- 
morrow night in a compartment car. And I knew there 
were a number wanting to go back to New York. For these 
purposes the compartment cars are to be held here until to- 
morrow night. A number of gentlemen have already made 
reservations in them. Any other gentlemen desiring reserva- 
tions in any of these cars, going either way, will please let 
me know their wish in the matter and I will try to have 
them accommodated. 

To-morrow there will be no formal sessions of the Insti- 
tute, the day being devoted to visiting places of interest in 
and around Pittsburgh. 
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It has been arranged that representatives of the Jones 
& Laughlin Steel Company, the National Tube Company, 
and the Carnegie Steel Company will be in the lobby of this 
hotel ready to escort members of the Institute to any of the 
plants of these companies. These gentlemen will be here 
shortly after 8:00 o’clock, ready to start for the various 
establishments at 9:00. Other representatives of. these 
companies will be here ready to escort other parties desiring ~ 
to leave at 10:00 o’clock. 

President McCormick, of the University of Pittsburgh, 
has sent through Mr. King, Chairman of the Local Com- 
mittee, a very cordial invitation to those of you who desire 
to visit the University nearby. You will be made very 
welcome and will no doubt see many things of interest in 
the Department of Engineering, in Thaw Hall, and in the 
School of Mines. 

And the Carnegie Institute of Technology, Mr. Church, 
Secretary, has also extended a very cordial invitation to 
those who care to visit that famous institution. 


JuDGE Gary: I am sure you will all subscribe to the 
sentiment that as a counterfeiter Mr. King is a great suc- 
cess; and also to the fact that as a generalissimo in a cam- 
paign of this kind our Secretary is at the head of the 
procession. (Applause.) 

I now have the pleasure of introducing Mr. Austin King, 
Chief Mine Inspector of the H. C. Frick Coke Company, 
who will speak to us on the subject ‘‘Coal Mine Ventila- 
tion in the Connellsville Coke Region.” After that we 
shall have a discussion of the paper, led by Mr. Wilson A. 
Luce, General Manager of the Ellsworth Collieries Company. 


COAL MINE VENTILATION IN THE CONNELLS- 
VILLE COKE REGION. 


AvsTIn KING, 


Chief Mine Inspector, 
H. C. Frick Coke Company, 
Scottdale, Pa. 


In treating this subject we regret that, with one excep- 
tion, to which we will refer later, we cannot point to some 
newly invented system of ventilating mines, but the fact 
is that invention has done little to assist in simplifying 
ventilation methods underground during the last half cen- 
tury. The roads and airways now made are perhaps larger, 
straighter and rougher than in the days of yore, otherwise 
there is practically no difference between them. The 
trouble from obstructions in them, caused by falls and 
water pools, is still the same. 

The many disasters in bituminous coal mines which 
occurred during the past few years, and which involved 
such enormous loss of life, have stimulated research into the 
chemical composition of mine gases and the physical char- 
acteristics of coal to such an extent and with such success, 
that bituminous coal mine ventilation as a factor in the pre- 
vention, or cause of mine explosions, is now better under- 
stood than ever before, and we sincerely hope that with such 
knowledge and its timely application the days of such dis- 
asters are past. 


Tur PROBLEM STATED. 


The purpose of this paper is to show what is to be reck- 
oned with in coal mine ventilation in the Coke Region, and 
how the difficulties are met and overcome. It will show that 
we believe in, and practice, supplying large volumes of air 
per person for circulation in the mines, around the working 
faces and through the roadways, as a means of preventing 
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mine accidents and providing safe, comfortable and healthy 
conditions for men to work in. : 

The territory intended to be covered by this paper in- 
cludes, roughly, that portion of Westmoreland County, 
Pennsylvania, lying south of Latrobe and between Chestnut 
Ridge on the east and the Indiana or Blairsville Anticlinal 
on the west, and that portion of Fayette County, Penn- 
sylvania, lying between Chestnut Ridge and the Monon- 
gahela River, being practically the western half-of that 
county. 

The way in which explosive gas appears in these mines 
is somewhat different in different portions of the region. 
In the mines located in the basin between Chestnut Ridge 
and the Indiana Anticlinal, explosive gas is rarely encoun- 
tered in the advance entries or rooms. In 1889 the writer 
had charge of what was then the deepest mine in Western 
Pennsylvania, yet no explosive gas was met with in it until 
pillar drawing had so far progressed as to cause large falls of 
roof. Another large shaft operation nearby was worked 
with open lights for about eight years. Other operations 
might be cited to show the freedom of these mines from 
explosive gas from the coal seam prior to the fracture of the 
rocks above by the extraction of pillars. 

The following analyses give the composition of the air 
at the working faces of four entries in mines in this portion 
of the field, and at a very unusual distance from the passing 
air current: 


Distance from Time No. men 

Mine CO2 Oz CH, Ne | | passing air current. taken. at work. 
A .30 19.30 .40 80.00 345 ft. 11:30 a.m. 1 
B 20.30 Sik 79.70 240 ‘ 10:20 a.m. 1 
C ics 19.90 .10 80.00 300 “* 11:15 a.m. 1 
Cc ~10; 19.15 . 30 80.45 189 ‘ 11:55 a.m. 2 


The purpose of taking samples from these places was to 
obtain positive information as to the composition of the 
atmosphere at the face of the most advanced and, therefore, 
the poorest ventilated entries in a large number of mines. 
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It will be observed that a good percentage of oxygen and a 
very small percentage of deleterious gases were present. 

When the cover exceeds 200 ft. or thereabout, in thick- 
ness, and the coal is mined out of a sufficiently large area 
to permit the overlying rocks to break or fall, explosive gas 
is usually liberated and, if the cover exceed 300 ft., large 
quantities often escape from the fissures so produced into 
the workings of the mine. 


How Tuer Dancer ARISES. 


During the extraction of the coal pillarsthe excess pressure 
of the strata on their ends disturbs the rocks beneath the 
seam for a depth of several feet and sets free explosive gas 
sometimes pent up in them. The escape of gas from the 
bottom happens occasionally, but the general opinion of 
mining men in the region is, that the floor of the mines gives 
off but very little gas. 

In that part of the Region in Fayette County lying west 
of the Indiana Anticlinal, explosive gas issues very freely 
from the chinks and crevices of the coal seam at and near 
to the freshly worked faces of the advanced entries. The 
composition of this gas is shown by the following analyses: 


Mines. CO: | CoH Oz | co | H2 CH. N2 | Sample taken from: 
D .60 | 1.50 1.60 1.30 | 7.35 | 79.40 8.25 [xin hole in coal face. 
E 1.70 | 1.30 1.80 .90 | 2.04 | 63.27 28.99 (Crevice in roof at face 

of entry. 
F Nantes nina 18.40 Sy ce Bchiie 6.50 75.10 |Station 617 Main Par. 
Entry (Return). 


In this last place 16,560 cu. ft. of air were passing. The 
place was idle. 

When mining has so far progressed that pillars are ex- 
tracted or mined out, additional quantities of explosive 
gas are liberated from the rocks above and the problem of 
ventilating such sections becomes similar to that of the 
mines located east of the Anticlinal. 

What are known as “Hot Gobs”’ are not infrequent in 
the mines of the Region, and temperatures as high as 118° F. 
have been noted without any discovery of fire. The anal- 
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ysis of a sample of the air from the place having this tem- 
perature gave the folllwing percentages: 


CO,—2.20; O,—15.20; CH,—1.20; N,—81.40. 


In the central part of the region several mines were 
troubled with fires which originated spontaneously in the gob. 
A peculiarity of one of these fires was, that it was not dis- 
covered until some years after the abandonment of the sec- 
tion in which it was found. These fires were due, no doubt, 
to some special chemical constituent in, and finely pulver- 
ized condition of, the coal, which, together with the passage 
of air over the combination, favored rapid oxidation in them. 

In addition to the intrusion of explosive gas and some 
danger from spontaneous combustion, we have, of course, 
the vitiation of air caused by the smoke from lamps and 
explosives, the breath and exudations from men and ani- 
mals, the decomposition of timber, and the absorption of 
the oxygen by the gases evolved from coal and rocks in 
solid or pillar workings in contact with it. 


How WE Souve THE PROBLEM. 


Having briefly described the difficulties which relate to 
mine ventilation in the region, we will now endeavor to 
make clear to you how they are dealt with and con- 
trolled. 

The proper ventilation of a mine must accomplish two 
things: first, supply sufficient pure air to the men and ani- 
mals employed; and second, remove, dilute and render 
harmless the noxious and dangerous gases generated therein. 

In several of the small non-gaseous mines of the region, 
“furnaces”? (or coal fires) are still used to produce ventilation. 
The workings are mostly of small extent and, not having 
much cover, “falls to day-light”’ frequently occur. The 
volume of air required by law for this class of mines is much 
less than is required in gaseous ones. 

The appearance of inflammable gas in a mine calls for a 
large increase in the volume of air over that formerly re- 
quired for its thorough ventilation. The increased volume 
of air meets with much increased resistance in passing 
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through the mine; therefore, when the quantity of air re- 
quired is large, ventilating appliances of ample capacity 
and driving strength must be installed. Experience has 
proven that mechanical ventilators are the best and that 
the fan is the most efficient, as well as the least troublesome, 
form of mechanical ventilator. 

Many of the fans used are of steel and fire-proof con- 
struction and are, generally, driven by powerful direct- 
connected engines. The following table shows the results 
of tests of three fans installed within the past five years:— 


. Size of Size of Revs. per | Indicated Cubic ft. | Actual 
Mine. fan. engine. minute. Ee Pe ai of air water Remarks 
elivered. | gauge. 
rr una 84 | 216.383 251,929 4.00 Ventilating 
A 25/x6 30/’x30 111.5 422.76 302,249 | 6.35 | an old mine. 
133 673.90 370,817 8.75 
Two 80 195.94 207,656 3.45 Ventilating 
B 26/x7’ 20’’x30” 102 417.46 281,818 6.05 | anew mine. 
117.5 631.90 334,745 7.85 
Two 75 157.74 218,796 | 2.85 | Ventilating 
Cc 26x17" 22/'x24"" 107.5 454.97 326,356 5.70 |an old mine. 
125 693 .82 379,988 7.65 


The first of these fans was substituted for a 25’x9’ and the 
last for a 25’x8’ fan of an old type. Both delivered nearly 
double the volume of air, per revolution, as was delivered 
by the old fan. 

As far as the writer has been able to disccver, auxiliary 
fans are not used underground in the region. 


Voutumes or AIR REQUIRED AND PROVIDED. 


In the matter of volume of air, the Bituminous Mine 
Law of Pennsylvania requires, in a gaseous mine, a mini- 
mum of 200 cu. ft. per minute per person employed, to be 
directed to and around the working places, and so on. The 
rules of the larger companies call for a much larger minimum. 
One of them requires that not less than 500 cu. ft. per min- 
ute per person employed must enter the mine, and that not 
less than 300 cu. ft. per minute must be conducted to the 
working places for each person employed in each split or 
sub-division of the volume of air entering the mine. The 
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following result was obtained from fifty mines of that com- 
pany, consisting of twenty slope and thirty shaft opera- 
tions :— 


Average number of cu. ft. per person entering the  - 
UIE. Ns Pa capa Oe ee 824 


Average number of cu. ft. per person passing in 

lagt erGsseut.. AUS Ate gee ee ee ae 495 
Total number of persons employed underground in 

these mines nc 2). ne aleve, See eee 7800 


. These large volumes of air having been introduced, the 
greater difficulty remains, namely, that of conducting it into 
the various districts, working places, gob sections, and 
other ramifications of the mine. 

The air, on reaching the coal seam or shaft bottom, is 
usually divided. The number of the divisions, or splits, 
may be two or ten, according to the layout and size of the 
mine, the number of persons employed, and the quantity 
of explosive or noxious gases to be dealt with. Besides, a suf- 
ficient number of entries must be driven in which to pass 
the air without excessive resistance. 

To effect the divisions above mentioned, it is often nec- 
essary to cross entries in which air must travel in a different 
direction. For this purpose overcasts (or air bridges) are 
built. These are made of brick or concrete walls, with steel 
reinforced concrete floors; and, to be efficient, they must be 
of large sectional area. 

After the air is brought across to the entry or entries 
desired, it is frequently necessary to conduct the same in 
one or more entries for long distances to the working faces 
and to return it by like, or parallel, entries for the same dis- 
tance, to the outlet of the mine. To do this, walls, called 
stoppings, are built in the crosscuts between them. These 
walls must be of ample strength, air-tight, and made of in- 
combustible material—usually brick or concrete. Every 
large mine contains many hundreds of such walls ; and, as 
the development progresses, additional ones must be con- 
structed. If, however, the life of a pair of entries is short, 
stoppings made of wood are frequently used. 
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VENTILATING LARGE MINES. 


The larger mines contain from twenty to fifty or more 
miles of airways, which must be kept dry and clear of 
obstructions. The nature of the roof for a few feet over 
the seam makes it very difficult to maintain airways of such 
length always free from obstructions. 

When an air current is conducted through a haulage or 
a traveling road, it is sometimes desirable to deflect it into 
a different road, to prevent short circuiting. For this 
purpose doors are erected. If it is desired to have the air 
sweep the face of the working places or gob edges, canvas 
curtains, suspended in the path of the air current at neces- 
sary points, are used. 

In order to maintain proper ventilation in mines where 
the workings are greatly extended, auxiliary air shafts, 
usually of large section, are provided. These are located 
close to the working places. The economy of these shafts 
is effected by reduction of the resistance to the passage of 
the same quantity of air, or an increase of quantity, with 
the former resistance. 

When explosive gas is liberated in large quantities in 
gob falls, it is necessary to remove and dilute it as fast as 
possible. For this purpose large volumes of fresh air are 
conducted to and, wherever possible, over the gob. When 
conditions, such as the proximity of a boundary line or 
barrier pillar, prevents the passage of air over or around a 
newly formed section of gob, if explosive gas appears and 
threatens the safety of the mine, holes from the surface are 
drilled into the cavities above the gob area to allow the gas 
to escape. Sometimes the gob penetrated by the drill is 
so tightly closed by the pressure of the superincumbent 
strata that no cavities remain and the results anticipated 
are not realized. Fortunately, in most gobs black damp is 
generated in‘such quantities as to render the fire damp 
inexplosive, and when it descends to the workings it is im- 
mediately diluted and removed. 

The composition of the gases that pass through some of 
these bore holes is as follows: 
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Mine. | CO2 | CoH: | Oz | CoO | He C2He | CHa | Na | Remarks. 
F 2.50 ap 10.40 nha 1.35 fic 11.90 73.85 525 ft. deep. 
G 5.20 ioe 3,20 hace Leos Sat 12.64 78.96 | 406 “ 
H 1.80 14.90 ae eve eG 2.20 71.68 | One year later. 
I 4.60 sean 4.20 .20 14.16 sal 8.80 67.52 | 475 ft. deep. 
I 6.90 | 10" | 9.20.) .40 | 0.440260 | 88.30 *f 48.50 


As these bore holes do not exceed 10’ in diameter, and the 
velocity in them does not exceed 600 ft. per minute, it can 
easily be seen that their effect is purely local and the great 
bulk of the air in most mines must be returned to the main 
outlet, which is usually but a few hundred feet from the 
main inlet. 

For the purpose of providing against a sudden influx of 
explosive gas, the temporary failure of ventilation, or of 
those in charge of it to do their duty, the use of open lights 
is absolutely prohibited; and safety lamps, of a type ap- 
proved by the U. 8S. Bureau of Mines, are substituted. 
These are owned, trimmed, and kept clean and in good con- 
dition by the operators, and after close examination, are 
delivered, locked, to the workmen when entering the mine. 


CAREFUL SUPERVISION NECESSARY. 


All these shafts, fans, airways, etc., are of no avail if 
they are not carefully supervised and kept in good working 
order. For underground supervision a specially qualified 
set of men, called “Fire Bosses,” are employed. - These 
men. hold certificates of competency from the State Depart- 
ment of Mines. Their duty is to enter the mine, see if the 
air is traveling in its proper course, and carefully examine 
all the roads, working places and places adjacent, for dangers, 
and to record the condition of them within three hours before 
the next shift begins work. They must also make a second 
examination while the men are, or should be, at work, and 
enter a record of their findings. In addition to this policing 
of the mine twice each shift by the Fire Bosses, the Mine 
Foreman or an Assistant must visit every working place at 
least once each shift during working hours and make a 
record of the condition of the mine. They must also ex- 
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amine, at least once each week, all the airways of the mine 
and enter their condition in a record. 

As a further provision for safety one company has a 
Committee of Workmen appointed in each mine whose duty, 
among other things, it is to examine and report, once every 
four months, any dangers or defects in the ventilation that 
may come under its notice. As a further provision for 
safety, that company also employs Mine Inspectors who 
thoroughly inquire into and inspect each mine at least once 
every sixty days. 

A danger not heretofore mentioned, and which deserves 
more than a passing notice, is that of coal dust. During 
the winter season a large volume of comparatively dry air 
passes through the mine, which absorbs the moisture, and 
while providing good ventilation in the mine, creates a new 
and dangerous condition—that of a dry and dusty mine, 
For the purpose of avoiding this danger a system of water 
lines is laid through the mine and a sufficient number of 
spray nozzles and hose connections are placed at necessary 
points, so as to thoroughly moisten the air and airways and 
wash the dust from the top, floor and sides, when necessary. 
In deep mines where forcing fans are used, exhaust steam is 
used to mix with the intake air current, to assist in raising 
its temperature and moisture-carrying capacity. In very 
cold weather live steam is sometimes added for this purpose. 

This will, no doubt, suggest to your minds the idea 
which has been discussed a great deal lately—that of the 
over or excessive ventilation of mines. Excessive ventila- 
tion, however, is to be viewed with concern only where the 
means to provide moisture are not installed, and a careful 
and systematic use of such means is not rigidly enforced. 


No DANGER OF OVvER-VENTILATION. 


That the idea of excessive ventilation is held to be of 
serious import is evidenced by a recently expressed view, 
which some may call extreme, and which is diametrically 
opposed to over-supplying air to mines. This was made by 
a British Scientist who, a few months ago, startled mining 
engineers with a proposition as to what constitutes good 
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and safe mine ventilation. His scheme to prevent coal 
dust explosions is to put air into the mines of the following 


composition :— 


CO,—14%; 0.—19%; N.—7914%. 


To prevent ignition of fire damp and fires of all sorts in 
mines, the composition would be:— 


CO,—1144%; 0.—174%4%; N.—81%. 


This he claims (and he has his idea patented) would prevent 
future fires and explosions in mines. Insuch an atmosphere 
lamps using oil or naphtha as an illuminant could not be 
used. Only acetylene or electric lamps would be of service. 
We believe his theory is based on correct chemical prin- 
ciples, but its practicability and pathological effects remain 
to be tested. Should it prove practical, it will be beyond 
doubt the greatest step in the prevention of mine accidents 
made since the discovery of the safety lamp. 

In conclusion, we believe that the best means of keeping 
a mine in a safe and healthy condition is to supply large 
volumes of air and so conduct the same as to sweep every 
road and every working place and corner of it free of danger- ~ 
ous and deleterious gases. 


MINE VENTILATION. 


Wintson A. Luce, 


-General Manager, 
Ellsworth Collieries Company, 
Ellsworth, Pa. 


We have listened with a great deal of interest to Mr. 
King’s able paper on Coal Mine Ventilation, as more par- 
ticularly applied to the Connellsville coke region. This 
question of ventilation under present conditions is one of 
the most important factors in mining operations, and while 
it is quite true, as Mr. King points out, that there has been 
little change in ventilating methods, yet it is fair to say 
there has been considerable change in the application of 
these methods. 

The early soft coal mine was hardly more than a hole 
in a hill. The machinery consisted of men, their working 
tools and a few mules. The plant was a cheap wooden 
tipple and a few houses. And coal property itself was 
so cheap and abundant that it was easier all around to buy 
another farm fronting on the railroad or river rather than 
to extend the mine workings back into the hill. 

These early operations were conducted without any 
mechanical ventilation whatever. As Mr. King says, when 
they could not get enough air through natural ventilation 
they built a furnace in some convenient part of the mine and 
dug a hole through to the surface for a chimney. The man 
who kept the fire going mined his own coal, the draught up 
the chimney doing the rest. In those days, as Mr. King 
points out, there was no question of gas to bother us.. Or if 
now and then a small quantity was encountered, we must 
remember that all our miners then were English speaking, 
trained in Great Britain from early boyhood, experienced in 
the business and above the average intelligence. 
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VENTILATION Now More DIiIrFricutt. 


Pretty much all the drift coal with light cover has been 
mined out, and to-day there is practically nothing left but 
deep and gaseous coal. In the old days when the entries got 
back into the hill to a point where the air was getting bad, 
or where a steam line would only deliver water to a pump, it 
was cheaper to pick up the plant and start a new mine. In 
these days of large steam and electric plants and deep and 
expensive shafts, it is a self-evident proposition that the 
coal acreage must be large enough to justify the investment 
necessary for plant installation. In the old days a few 
years measured the life of a mine; later on we began to 
figure that a 20-year operation would be required to write 
off our plant and equipment charges; to-day I don’t know 
who would want to measure the life or extent of a modern 
mine. For all these reasons the question of ventilation 
has become more complex and important, and we now 
meet problems that twenty years ago were not thought 
of. 

It is interesting to note Mr. King’s explanation of how 
the gas presents itself in different ways in different dis- 
tricts—sometimes in the strata over the coal, sometimes in 
the coal seam itself, and again under the coal. In the dis- 
trict where I am located gas is generally found in the coal 
seam only; although in drilling and shaft sinking natural 
gas has been found above the coal seams, and there are a 
considerable number of gas wells driven to some distance 
below the coal seams in both Washington and Greene coun- 
ties. It has been stated that out in our neighborhood the 
farmers use safety lamps when they plough. 


Kine’s REALLY WonpDERFUL RESULTS. 


Mr. King’s table giving results of tests of three fans 
shows to what a pass we are coming in the application of 
power to provide ventilation. Take the fan at Mine A— 
252,000 cubic feet of air per minute against a mine resist- 
ance of 4 inch water gauge, required 216 horse power at 
the engine. Now when this same fan delivered 371,000 
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cubic feet per minute, the water gauge went up to 834 
inches, and it required 674 horse power. At an average 
of say $20.00 per horse power year, in the first instance it 
would cost about $4,300 a year for the power, and in the 
second instance about $13,500, or over $9,000 a year for 
the additional volume of 120,000 cubic feet. I should like 
to ask Mr. King a question: if at any given mine it takes 
say 60 horse power to furnish 100,000 cubic feet of air per 
minute, it would require at that same mine about 500 
horse power at the engine to double the volume of air in cir- 
culation, other conditions remaining the same. Now, as the 
mine grows older more air is required, and the ventilation 
cost rapidly increases. It is very difficult and expensive in 
most mines to provide additional air courses through the 
old workings. And in fact in some cases it is impossible to 
do so, with the result that an addition to the initial volume 
of air means a considerable addition to the pressure, and a 
consequent addition to the power required. Now, the ques- 
tion I want to ask is, what do you propose to do when the 
ventilating cost in an old mine becomes excessive, or when 
in such an old mine it becomes difficult to circulate the nec- 
essary volume of air? 


Mr. King has I believe given us the only practical way 
in which the ventilation of a large mine can be maintained 
at a point of safety and at the least expense. In passing I 
would like to point out that the practise at Mr. King’s 
mines is way and above the average. Perhaps it is not too 
much to say that he is leading the world in this problem. 
His tables show a mechanical efficiency in the fans men- 
tioned of about 75 per cent. He also shows that he has 
provided 500 cubic feet of air per minute at the face of the 
workings for each one of his 7,800 employees. Both of these 
results are really remarkable. 


THE VALOR OF IGNORANCE ILLUSTRATED. 


Through the public press, and particularly after a rail- 
road wreck, numerous laymen gladly give us a few minutes 
of their leisure to show how steel rails should be made. 
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After they get this little detail fixed up, they take the coal 
miner in hand, and their favorite proposition is that if we 
put down a bore hole into each working place in our mines, 
thereby taking off all the gas and supplying plenty of pure 
fresh air, our troubles would be over. And they bitterly 
assail us for not doing this, claiming as they do that we 
would rather maintain dangerous conditions than spend a 
few dollars. This is interesting if true. But as Mr. King 
points out, the effect of a bore hole is purely local. Take for 
instance a mine having some 500 working places, and pass- 
ing 300,000 cubic feet of air per minute. Then consider that 
these 500 working places are finished up in about a year, 
and we have 500 new places. Passing large volumes of air 
through small bore holes is much the same as forcing large 
quantities of water through small pipes. Please figure this 
out for yourselves. Under some conditions I imagine bore- 
ing holes would be of no benefit whatever. I should like to 
have Mr. King explain what would happen if the mine fan 
is exhausting instead of forcing, or if the bore hole should 
happen to be very wet. 


WoRKMEN’S COMMITTEE APPROVED. 


One of the measures which Mr. King has adopted in 
relation to ventilation and general safety of the mines has 
made a great impression on me; that is where he says they 
have a committee of workmen appointed at each mine to 
examine and report on the ventilating system once every 
four months. It will at once occur to us that this system 
brings the question right home to the men themselves, and 
to a considerable extent must work for co-operation between 
the employees and the management. It does seem to me 
that if safety methods and safety appliances are made joint 
propositions a great deal of ground has been covered. 
And perhaps in these troublous days of ours this may be a 
Suggestion for a somewhat broader application of the prin- 
ciple involved. If our time permits it, perhaps Mr. King 
i explain something of the practical working out of this 
idea. 
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The proposed new method of treating the air before 
putting it inthe mine is interesting and novel, and will be 
thoroughly tried out. In mentioning it Mr. King shows he 
is in touch with what is being done to improve our methods. 

The sum and substance of the whole ventilating propo- 
sition, as Mr. King tersely states, is to keep the mine in a 
safe and healthy condition by applying large volumes of 
air, and conducting this air so as to sweep every road, work- 
ing place and corner of the mine free from the dangerous 
gases. As he told me the other day, this is the Law and the 
Prophets. 


In the course of Mr. Luce’s paper, he asked several ques- 
tions of Mr. King, which were answered at the time by Mr. 
King, as follows: 


Mr. Luce: I would like to ask Mr. King a question. 
. . . The question I want to ask is, What do you propose to 
do when the ventilating cost of an old mine becomes exces- 
sive, or when in such an old mine it becomes difficult to cir- 
culate the necessary volume of air? 

Mr. Kine: In replying I would say that when the 
resistance to the passage of air through the air ways of the 
mine becomes very great, and the cost of forcing the air 
through working places correspondingly increased, we go near 
to the face and put down these auxiliary air shafts of which I 
spoke. We shorten the path of the current. Instead of 
going the entire way in the mine, two or three miles, and 
going back to the point of starting, it is taken out by means 
of these auxiliary shafts to the surface. In that way we 
reduce the resistance very much, or if we have the same 
resistance we increase the volume correspondingly. 

Mr. Luce: I think Mr. King has given us the only prac- 
tical solution. . . . I should like to ask Mr. King to explain 
to us what would happen if the mine fan was exhausting 
instead of forcing air through, where the hole itself is very 
wet. 

Mr. Kina: If the fan is exhausting, the bore hole would 
be of no use, for the gas instead of being permitted to leave 
the mine and escape through the bore hole to the surface 
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would be drawn into the mine and into the working places, 
and would constitute a danger instead of a means of safety. 
And the effect of water would be much the same. To avoid 
that we do not put bore holes in any place except where 
the bands are dry. And if the strata contain water we seal 
them off with casing or cement so as to have a dry column 
of air or gas, as the case may be, ascending to the surface 
and carrying away the dangerous gases. 

Mr. Luce: That is to say the bore hole is only local in 
effect, at best, and under some conditions it simply could 
not be used. 


JupGcEe Gary: Recent Developments in the Preparation 
of Iron Ores, by Mr. J. W. H. Hamilton, Mining Engineer. 


RECENT DEVELOPMENTS 
IN THE PREPARATION OF IRON ORES. 


Joun W. H. HAmILtTon, 


Mining Engineer, 
New York. 


The rapid growth of the mining industry in the latter 
part of the nineteenth century caused a great development 
of metallurgical processes for the utilization of ores that, 
on account of their low grade or refractory nature, had 
been considered of little or no value. The development 
was particularly rapid in the treatment of copper and 
precious-metal ores, which because of their high values 
were more lucrative than the base ores. Although a great 
many students of ore conditions have long recognized the 
fact that the beneficiation of low grade iron ores was be- 
coming one of our most important problems, the general 
opinion has been that iron ores of sufficiently high grade 
to use in their crude state in the blast furnace were so abun- 
dant that there would be no necessity of utilizing the lean 
ones. 

Until recently the opinion has also been prevalent that 
with few exceptions the low grade ores could not be dressed 
and transformed into a product suitable for the blast fur- 
nace at a cost low enough to make it possible to sell this 
product at a fair profit in competition with natural ores. 
The work of geological institutions and the statistics on the 
consumption of iron ores have rapidly changed the general 
opinion and attracted attention to the low grade ores. 


Some SUGGESTIVE STATISTICS. 


In 1870 the iron ore produced in the United States was 
3,831,891 tons. Since that time the production has been 
doubled about every ten years, and in 1910 it reached the 
impressive figure of 56,889,784 tons. If the same rate of 
increase is kept up during the present decade, we shall be 
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mining over 100,000,000 tons in 1920. In other words, we 
shall then be mining at the rate of over 1,000,000,000 
tons in 10 years. In Europe the increase in production in 
the same period was not so rapid as in the United States, 
but iron mining has there also attained such proportions 
that a marked depletion has taken place in a great many 
of the iron mines. It was less than two decades ago that 
the old Bilbao mines in Spain, which for half a century 
have been among the chief shippers to English, French and 
German furnaces, were considered almost inexhaustible. 
To-day these mines show evidence of rapid decline. Other 
signs of similar nature are common. 

It is, therefore, gratifying to note that a great interest 
is springing up in the conservation of natural resources. 
An expression of this interest was the request that was 
sent out to all civilized nations to take stock of their iron 
ore resources and submit their figures to the Eleventh In- 
ternational Geological Congress, held in Stockholm, in 1910. 
The records of this congress, published in ‘‘The Iron Ore 
Resources of the World,” show that the known and recorded 
high grade iron ore deposits containing 60 per cent. or more 
metallic iron are very limited, the actual reserves being esti- 
mated at 1,300;000,000 tons and the potential at 687,000,000 
tons. Out of these 1,095,000,000 tons actual and 123,- 
000,000 tons potential ores are recorded for the Swedish 
mines. At that time the large ore deposits of Brazil were 
only superficially known and were not included. They 
have now been properly explored and it has been proved 
that they contain enormous quantities of high grade iron 
ores similar to the Swedish ores. 

Very large ore reserves averaging from 50 to 60 per 
cent. metallic iron exist in various parts of the world; but 
the great mass of iron ores contains on an average much 
below 50 per cent. iron: In the records from the Lake 
Superior ore shipments one can observe a steady decline 
from year to year in the average iron content of the ores. 
It is therefore evident that we are rapidly approaching the 
era when the beneficiation of iron ores will be the rule and 
not the exception. 
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I. THE CRUSHING OF HARD ORES. 


Most mines are now equipped with crushers which 
break the ore to about 4 in. before it is shipped to the 
furnace. In Europe the buyers’ specifications generally 
call for ore crushed to 6 or 8 in. Since the steam shovel 
was introduced for loading ore mined in open cuts, the 
crushers have been gradually increased in size until they 
now are built so large that they can break rock of any 
size that can be handled by the shovel. The types of 
crushers used in connection with iron ore mining, and 
particularly in connection with steam shovel mining, are 
the jaw crusher, usually of the Blake type, the gyratory 
crusher, and the Edison giant rolls. 

The jaw crusher was for a while put in the background 
by the gyratory, but it is finding its place again. Hach has 
a place. The jaw crusher can be built with a receiving 
opening that can take a larger rock than a gyratory of the 
same weight. A gyratory crusher can be built to give a 
larger output of a certain size than a jaw crusher of the 
same weight. In the case of the largest crushers the 
capacity does not make much difference, because it is gen- 
erally so great that it is not practical to get the ore to the 
crusher fast enough to load it to its full capacity. 

It is claimed that the gyratory consumes less power per 
ton of crushed ore than the jaw crusher. This may be 
true of slabby material, which is easily broken in the 
gyratory. A slab will rest both its ends on the concaves 
and the cone will hit it in the middle and break it with 
the exertion of very little power. A gyratory is therefore 
often termed a breaker instead of a crusher. There are 
few test records of any value for the comparison of the 
actual power consumption of the two types. The most 
noteworthy gyratory installation is at Nashwauk on the 
Mesaba Range, where a No. 24 crusher has been in opera- 
tion for over a year. This machine is the largest of its 
type and has an opening of 48 in. between cone and con- 
eaves. The largest jaw crusher that ever has been built 
for iron ores was recently shipped from this country to the 
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Kiruna mines in Sweden, where it will be employed for 
crushing ore for export, partly for the United States. 
The jaw opening of this crusher is 60 in. x 84 in., and the 
weight of the machine is about 400,000 lb. 

The Edison giant rolls are used at the Benson Mines, 
N. Y., and similar rolls at the Cornwall Mines, Pa. At the 
latter place the ore is first crushed to about 14 in. size in a 
42x60 in. jaw crusher, from which it goes to the rolls. 
These break the ore by impact and not by crushing, as do 
the ordinary crushing rolls. The surface of the rolls 
has a number of projections, ‘‘sluggers,’”’ which on account 
of the very high speed of the rolls and their great momentum 
give terrific blows to the ore pieces dumped on top of them 
and smash them to pieces. Such rolls are particularly 
effective on comparatively soft ore of the Cornwall type. 
This ore goes largely into fines during.the mining and when 
these fines get wet they become sticky and are likely to 
choke ordinary crushers. On account of their high speed 
the rolls throw off any ore that has a tendency to adhere 
to the roll shells. 

The large ore crushers have been found to reduce the 
cost of mining considerably. Block-holing and sand- 
blasting have been reduced to a minimum. It is much 
cheaper to break rock by mechanical power than by dyna- 
mite. 

Fine crushing and grinding will be discussed in con- 
nection with concentration. 


II. CONCENTRATION. 


Although the washing of soft hematites and brown 
ores is the ancient method of concentration, the greatest 
progress has been made in the treatment of magnetites, 
which on account of their magnetic properties are peculiarly 
well suited for concentration. The magnetites are concen- 
trated either wet or dry. The advantage of one system 
over the other depends largely on the nature of the ore. 
As a general rule it can be said that the coarse crystal- 
line ores can be treated to the best advantage by the dry 
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method, whereas with the fine grained ores better results 
are obtained by the wet system. 


1. CoaRsE CRYSTALLINE MAGNETITES. 


The coarse grained ores are generally easy to concen- 
trate and the concentration can be done at a very low cost. 
The most expensive part of the operation is the crushing; 
and the coarser the grain, the less the cost. In many ores 
it is necessary only to eliminate pure rock which happens 
to get mixed with the ore in mining. In such cases, cob- 
bing of the ore after it has been crushed to about 2 in. is 
all that is necessary. Coarse grained magnetites are abun- 
dant in the Adirondacks in New York State, also in New 
Jersey and several other States. The large ore deposits of 
northern Sweden and those of the Grangesberg mines are 
principally of this type. 

The most interesting separating plants working on coarse 
crystalline magnetites are those of Witherbee, Sherman & 
Co., at Mineville, N. Y. Experiments with magnetic sep- 
aration were begun here as early as 1852, but it was not 
until the eighties that the magnetic separation began to 
take commercial dimensions. Since that time its develop- 
ment has been rapid. New mills have been built from time 
to time and to-day the company has the largest magnetic 
separating equipment in the world. The aggregate capacity 
of the four mills, when operating only one shift, exceeds 
1,000,000 tons per year. As the milling system here repre- 
sents the most up-to-date practice in dry magnetic concen- 
tration, we will discuss the various problems principally as 
they occur in connection with this plant. 


(a) Cobbing. 


The cobbing of the coarse material was formerly done 
by hand, but mechanical cobbing is now becoming more 
common. At Witherbee, Sherman & Co.’s mines, magnetic 
eobbing has completely replaced hand cobbing, with the re- 
sults that the cost of operation has been very much re- 
duced, 4 men now doing the work that formerly took 
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14; that the cobbed product is absolutely uniform; and 
that there is no unnecessary loss of iron in the tailing. 
Within certain limits, the iron content in the cobbed ore 
can be varied simply by regulating the magnetic field. A 
rough cobbing is supposed to be done in the mine, but ex- 
perience has shown that anything that is loose underground 
will some time or other come up the shaft, so it is best to 
depend entirely on the magnetic cobbing. 

The ore is crushed to 4 in. as it comes out of the shaft 
and is then delivered by belt conveyor to a revolving screen 
with 2-in. perforations. The over-size is recrushed and 
returned to the screen; the through-size goes over the cob- 
ber. If it is desirable to take out low grade ore as well as 
high grade, the magnets are given their maximum current 
and the tailing is immediately discarded. If only a high 
grade ore is desired, the cobber is given a weak field so that 
it picks out only the rich ore and the tailing is passed to 
another cobber with a strong field. The ore recovered on 
this machine is sent to the concentrator for crushing and 
separation and the tailing is discarded. 

The cobbing machines are now often built to form the 
head pulley of a belt conveyor, and they have revolving in- 
stead of stationary magnets. This arrangement has many 
advantages. Simplicity and head room are gained. No 
extra feeding arrangement is necessary. The ore enters a 
magnetic field that is moving with exactly the same velocity 
as the ore and it remains in this same uniform field until it 
has passed under the drum and is pulled off by the belt. 
On the drum type cobbers and all other machines with 
stationary. alternating poles the ore pieces are forced to 
slip from one pole to another, during which operation they 
easily drop from the drum and go with the tailing. 


(b) Dry Crushing and Concentration. 


After the ore has been crushed by jaw and gyratory 
crushers to about 114 in. in size, the fine crushing is gen- 
erally done by rolls. For.sizes ranging from about 2 in. 
to 14 in. the smooth rolls have been found to be the most 
efficient crushers. The size of the rolls should be made to 
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suit the size of the material. For effective roll crushing, 
the material should therefore be carefully sized. Crushing 
rolls of as large size as 72 in. diameter and 30 in. face are 
used now on low grade copper ore. These rolls have a 
very large capacity and can crush ore from 4 in. down. 
The size mostly used for iron ores have 42 in. diameter 
and about 16 in. face. 

Rigid rolls have been tried, but generally with disas- 
trous results. It is, however, good practice to make the 
springs so stiff that they will give very little unless a 
piece of iron or steel happens to get in between the rolls. 
Corrugated rolls have a very good ‘‘nip” and can crush 
coarser ore than the smooth ones of the same diameter, 
but the corrugations wear off and then the nipping power 
diminishes so that the rolls can.no longer do the same 
work. Also because they cannot be trued up without re- 
moving the corrugations, they are not much in use. 

The No. 4 mill in Mineville, which has only recently 
been put in operation, is the latest step in the evolution of 
dry magnetic separating plants. There is no guesswork 
about this mill. It embodies all the experience gained dur- 
ing several decades of operating magnetic separators. Its 
most noteworthy features are: the flexibility in the milling 
operation, gained by making the coarse crushing entirely 
independent of the separation and fine crushing; the close 
sizing of the material before it is separated; the roll crush- 
ing of all fine sizes and the arrangement of the rolls so that 
any one of the eight sets of rolls can be cut out for repairs 
without interfering with the operation of the mill. 

Only the fines are dried, as it has not been found nec- 
essary to dry the coarse ore. A vertical stack dryer of the 
Rowand type is used for the purpose. Between the crush- 
ing and the separating departments is a 1000 ton storage 
bin, which acts as a reserve bin, and is therefore by-passed 
in case the crushing and separating departments are in op- 
eration simultaneously. The coarse sizes are screcned on 
revolving screens and the fine sizes on Newago vibrating 
sereens. ‘The coarse ore is cobbed on drum type and pul- 
ley type cobbers. ‘Two machines are always used in series 
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for a three-product separation. The concentrate from the 
first machine goes directly to the concentrate bins; the 
middling, which is the head product of the second ma- 
chine, goes to the rolls for crushing and reseparation; and 
the tailing from the second machine goes to the dump. 
For the medium size ore the Ball and Norton drum type 
separator is used. The system of three-product separation 
with the rejection of tailing is the same. For the finest 
sizes the Ball and Norton belt type separator is used. As 
it is not always necessary to make a three-product separa- 
tion of the finest sizes, these separators are arranged so 
that they can be operated either in series for a three- 
product separation, or in parallel for a two-product sep- 
aration. 

The capacity of the mill is 100 tons per hour or 1000 
tons per day of 10 hours. As it requires only fourteen 
men to operate the whole plant the labor cost per ton of 
ore milled is very low. The iron content of the concen- 
trate ranges from 64 to 65 per cent. and the phosphorus is 
about 0.03 per cent. The mill produces therefore an ex- 
cellent Bessemer ore which, in common with other products 
of magnetic separation, has the advantage of great uni- 
formity no matter how much the raw material varies. 


2. FINE GRAINED MAGNETITES. 


When a fine grained, low grade ore is crushed to a 
powder a large portion of it goes into dust. It is difficult 
to make a clean concentrate from such material on dry 
magnetic separators. Besides, the handling of the dust 
becomes a serious trouble in the mill. For this reason the 
wet crushing and separation has been found better adapted 
for ores of that nature. It has previously been mentioned 
that the fine crushing is the costliest part of the separating 
process, and this is particularly true of the fine grained ores. 
The comminution should, therefore, not be carried any fur- 
ther than is necessary to liberate the ore crystals from 
the adhering gangue. While some fine grained ores can 
be separated satisfactorily after a crushing to 20: mesh, 
others must be crushed to 100 mesh or finer. Through a 
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series of separation and screening tests the proper crush- 
Ing size can be determined, but a more thorough knowledge 
is obtained by making a microscopic study of a thin section 
of the ore. The expert petrographer is able not only to 
measure the size of the ore crystals, but also to determine 
the various minerals. that compose the gangue. Scientific 
methods are to-day being applied in engineering problems 
where a few years ago only rule-of-thumb methods were 
used. 

The coarse crushing methods are the same as in the 
dry mills, but the fine crushing of iron ores to about 20 
mesh is almost invariably done in the ball-mill. If the 
comminution must be carried further, the pebble-mill is 
used. The ball-mill is generally fed with ore crushed to 
2or1%in. It has been mentioned that the crushing rolls 
for crushing to 14 in., or possibly to % in. is the most 
efficient crusher now used as to both power and wear and 
therefore the question arises whether or not it would be 
best to crush to 14 in. by rolls and feed the ball-mill with 
that size instead of 2-in. ore. In a large mill it is possible 
that some saving in power and material could be effected. 

However, the omission of the crushing rolls has advan- 
tages. The mill will be much simpler and there will be 
fewer stops in operation. The crushing rolls require a 
great deal more attention than the ball-mills. They have ' 
two belts, one of which is crossed, whereas the ball-mill 
has only one straight belt; the rolls run at a fairly high 
speed, causing a rapid wear of the bearings; the roll shells 
have to be kept true in order to crush effectively; and the 
rolls must be guarded against pieces of steel that happen 
to come with the ore from the mine. The ball-mill is a 
slow speed machine which, except oiling, requires very little 
attention. If pieces of steel should get into it no damage 
would be done. Most of the wear is on the balls, which 
are inexpensive and are replaced while the mill is running: 
The mill seldom requires a shut-down except for re-lin- 
ing, which is done about once a year. 

Taking also into consideration that even if the rolls 
are used the ball-mill cannot be left out unless it is replaced 
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by some other machine, and that it is not the crushing 
from 2 in. to 1{ in., but the crushing from 14 in. down that 
takes most of the power, the little saving in power and 
steel will hardly offset the disadvantages of complicating 
the equipment by introducing several more steps in the 
crushing operation. It is for this reason that, with few 
exceptions, in the wet mills all the crushing from 2 in. to 
20 mesh is done in ball-mills. 

The Hardinge conical mill which is now being used on 
iron ores has proved very effective as a ball-mill. To 
avoid too much sliming of the ore, it is of advantage to 
put a liberal stream of water through the mill so that the 
discharge flow is strong. A great deal of oversize is then 
likely to flow out, necessitating the screening of the dis- 
charge and the returning of the oversize to the charge end; 
but by this arrangement the capacity of the mill is increased 
and the wear of balls per ton of ore crushed is reduced. 

Since 1910 another type of crusher, manufactured 
under various names, the Gardner crusher, the Pulverator 
and the Impact crusher has been tried for the same class 
of material as the ball-mill. The machine has certain 
merits. It-is low in first cost and takes comparatively 
little power, but on hard and abrasive ores the wear of steel 
is high. When working on ores_that break easily from 
impact, it will probably show good economy. This type 
of crusher has been installed at Moose Mountain, Canada, 
where it will be tried on a hard iron one on a large scale. 
In the dressing of fine grained iron ores many of the same 
machines are used as in the treatment of low grade precious 
metal ores. The pebble mill has found application on iron 
ores. Both the tube mill and the conical mill are used. 
Attempts have been made to replace the pebble mill with 
the Chilean mill, but the results have not been satisfactory 
on iron ores. 

The largest and most interesting wet mill working on 
low-grade fine grained magnetite is the one at Sydvaranger, 
in Norway, about 220 miles north of the Arctic Circle. 
The ore is mined in open quarry and loaded by steam 
shovel. The crude ore averages about 36 per cent. iron 
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and it takes about 2 tons of crude ore to make 1 ton of 
concentrate. In order to make a good separation it is 
necessary, on account of the fine grain of the ore to crush it 
to about 100 mesh. The first crushing is done in the two 
No. 18 gyratory crushers, which have a 36-in. opening be- 
tween cone and concaves. These are followed by jaw 
crushers, reducing the ore to 2 in., which size is fed to the 
ball-mills. 

In the separating department there are 20 units, each 
containing one 7 ft. ball-mill, followed by one tandem set 
of Grondal No. 5 wide type magnetic separators, one 
A14x22 ft. tube mill and one tandem set of Grondal No. 5 
narrow type magnetic separators. The concentrate is de- 
watered in large concrete settling tanks and is taken from 
these tanks by overhead cranes and grab buckets to the 
briquetting presses. The yearly capacity of the plant is 
at present 500,000 tons of concentrate, one-half of which is 
briquetted. The rest is dried and shipped in the form of 
concentrate. 

The power for the plant is generated in a steam-turbine 
power station, for which the coal has to be taken all the 
way from England and Germany. The plant has now been 
in operation nearly two years and it is gratifying to note 
that the results have been so satisfactory that a large 
extension has now been decided on. When this is ready. 
the capacity will be raised to 750,000 tons per year. 

At Moose Mountain, Ont., another concentration plant 
has been built for treating an ore similar to the one at 
Sydvaranger. The capacity of the first installation is to 
be about 350 tons of concentrate per day. Several new 
features have been introduced. The ore after having gone 
through the preliminary crushing to about 3 in. will be 
pulverized in impact crushers specially designed by the 
mining company. ‘These reduce the ore to sufficient fine- 
ness for separation on a tandem set of Grondal No. 5 sep- 
arators. The concentrate from these machines is reground 
in Hardinge conical mills and is then retreated on the 
same kind of separators. 

A new briquetting machine, which will eliminate the 
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manual labor of transferring the briquettes from the press 
to the car, is also being developed by the company. The 
briquetting kilns are gas fired, and are of the Grondal 
type. The plant has the advantage over the Sydvaranger 
plant of cheap water-power. The briquettes will contain 
about 64 to 65 per cent. iron, 0.02 per cent. phosphorus and 
0.014 per cent. sulphur. 


3. TITANIFEROUS ORES. 


Although ferrotitanium and titanium. steel are used in 
large quantities, the titaniferous iron ores, which are a 
mixture of ilmenite and magnetite, are not yet considered 
commercial ores. Most of the titanium is obtained from 
rutile and very little from ilmenite. Various attempts have 
been made to improve the titaniferous ores by magnetic 
separation, but it has been found impossible to make a high 
grade concentrate without losing too much iron in the tail- 
ing. The reason is that ilmenite is magnetic, although not 
so highly magnetic as magnetite. 

If the titanic acid does not exceed 3 per cent., the ore 
can be smelted in the blast furnace without any trouble, | 
but if the titanic acid is higher, the slag gets sticky and 
difficult to handle, unless special precaution is taken in pre- 
paring the burden. Experiments have been made by Rossi, 
who has demonstrated that under certain conditions ores 
of higher titanium content can be successfully smelted; but 
no such ores are at present worked on a large scale. 

As there are large titaniferous ore deposits containing 
over 50 per cent. of metallic iron, there is no reason why 
these ores should not be utilized by mixing them with 
other ores and thereby bringing the titanic acid in the 
mixture within such limits as are not objectionable for the 
blast furnace. A great many of these ores can be mined 
cheaply and can be cobbed at a small cost by magnetic 
machines. The iron content in the cobbed product would 
be sufficiently high to make the ore desirable for mixing 
with other ores free from titanium. If a company oper- 
ating on a large scale systematically mixed a certain por- 
tion of titaniferous ores with all ores shipped, it-would, in 
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many cases, be in a position to utilize without any detri- | 
ment to the furnace operation as large a proportion as 25 
per cent. of titaniferous ores, now considered undesirable. 


4, HEMATITES AND Brown Orks. 
(a) Concentration of Hard Ores. 


Some hard hematites are mixed with magnetites. Such 
ores are generally crushed and sized and first treated on 
magnetic separators. The tailing from these machines is 
concentrated on jigs. If the ore contains only hematite it 
is hydraulically concentrated. The recovery on jigs is not 
so high as on the magnetic separators. In the former it 
is considered good work if the iron content in the tailing 
does not exceed 12 per cent.; in the latter it is often brought 
below 5 per cent. Jigging plants for hematite have re- 
cently been erected at Bathurst, New Brunswick, and An- 
napolis, Nova Scotia, and several plants are in operation 
at the Swedish mines. 


(b) The Washing of Sandy and Clayey Ores. 


The sandy and clayey ores are treated principally by 
washing or a combination of washing and jigging. Log 
washing is an ancient art, and there has been little develop- 
ment in the process, apart from the introduction of shaking 
tables for treating the fines. The improvements that have 
been made lately pertain principally to mechanical features 
- in the construction of the machinery and the mills. 

The washing plant of the Oliver Iron Mining Com- 
pany at Coleraine on Western Mesaba is a notable exam- 
ple of modern mill construction. An interesting feature of 
this plant is that, although it has been built on level 
ground, the ore is never raised by either elevator or in- 
clined belt conveyor. ‘The ore trains are run over a high 
trestle into the top story of the plant and the ore is dis- 
charged from bottom-dump cars into receiving bins that 
are sufficiently high to allow the material to drop by grav- 
ity from one machine to the other all through the plant, 
until it is finally discharged into the shipping bins. 
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The concentrate from the tables, which is delivered to 
the bins by means of Frenier spiral pumps, is the only ore 
that has to be raised to the bins by mechanical means. 
The plant is built in five units, and provision has been 
made for extension. Its capacity has never been definitely 
ascertained. Over 20,000 tons have been washed in a day 
without loading the machinery up to capacity. Besides the 
men employed at the picking belts, very little labor is re- 
quired. As the ore is not crushed and therefore contains 
pieces too large for jigging, the oversize, after thorough 
washing in the revolving screens, is fed to wide slow- 
moving belts where the rock is picked out by hand. What 
goes through the screens is washed in log washers built en- 
tirely of iron and steel. The fines are treated on Over- 
strom tables. 

The plant is well designed in every detail. Ample 
room is allowed for the machinery so that everything is 
accessible. For the protection of the men, railings and 
guards for belting and transmission are provided. There 
are galleries along the shafting to facilitate the oiling of 
bearings. Light and ventilation are also good. The ma- 
chinery and transmission are heavy enough to meet all 
emergencies in case of temporary overloads, so that there 
is nothing to break unless it is worn out. 

The washing plant of the International Harvester Com- 
pany completed this year at Nashwauk, Mesaba Range, is 
built on lines similar to the Coleraine plant, but it has no 
tables for the recovery of the fines. Other plants on a 
similar scale are under construction in the Lake Superior 
district. 

In connection with these mills it might be well to men- 
tion that in mill construction in general the improvements 
that have been made during the last few years are great. 
The crushing machinery has been much improved and the 
cost of crushing has been reduced by about one-half. Ele- 
vators, which used to give daily troubles to mill men, are 
built now so that they can run for years with little atten- 
tion. Transmissions and milling machinery in general are 
built stronger and provision is made for heavy overloads. 
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Weak and inadequate machinery is disastrous for a mill. 
The stops caused by little breaks here and there often cause 
losses that would pay a hundred times for a little extra 
weight in the equipment. 


(ce) Dry Concentration of Clayey Ores. 


Although wet processes have been almost universally 
employed for the concentration of hematites, dry methods 
have also been used. A treatment of that kind has been 
developed by E. F. Goltra, and a plant utilizing it has been 
built at Waucon, Wis. The principal features are the 
heating and tromling of the ore in a cylinder similar to a 
rotary dryer, and the removal of the gangue and clayey 
dust by means of a strong air blast created by a powerful 
suction fan connected to the charging end of the kiln. 
The air current and combustion gases travel in opposite 
directions to the material. It is too early to give any 
results from this process, but it has merits and will prob- 
ably give satisfaction on certain kinds of ores. 


Ill. BENEFICIATION OF PHOSPHORUS IRON 
ORES. 


Many magnetite ores carry apatite in the gangue. 
Such is the case with the Old Bed ores at Mineville, also 
with many of the Swedish ores. At Mineville most of the 
phosphorus is eliminated by magnetic separation, and the 
tailing, which contains, besides the apatite, several more or 
less weakly magnetic minerals, such as garnet and horn- 
blend, is cleaned on strongly magnetic Wetherill separators. 
Part of the apatite concentrate, containing over 40 per cent. 
bone phosphate, is sold to fertilizer works, but as only the 
high grade apatites are suitable for treatment by the acid 
method, the market for the low grade product is limited. 

In order to be able to utilize also the low grade material, 
Dr. W. Palmaer has developed an electrolytic process 
by which it can be converted into a high grade fertilizer. 
A plant on a commercial scale is now in operation at Troll- 
hattan, Sweden, and in this plant some of the phosphorus 
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magnetites from the mines in Lapland have been success- 
fully-treated. It is possible to treat either the tailings 
from separating plants or the crude ore. At the Kiruna 
mines in northern Sweden there are enormous deposits of 
magnetites containing about 56 per cent. iron with a gangue 
composed almost exclusively of apatite. When this ore is 
treated by the Palmaer process, the iron content is raised 
to 71 per cent. and the phosphorus is lowered to 0.03 per 
cent. The apatite is converted into bicalcic phosphate. 
The product is citrate soluble and has about the same 
value as double superphosphate. 

For several years culture trials have been carried on 
with the Palmaer product, which is known in the trade as 
diphosphate, and it has been proved that it has the same 
fertilizing properties as the water soluble phosphate. The 
chief requirement for this process is cheap power, which 
is abundant in the neighborhood of the Swedish mines. 
The recovery by it is complete, as there is no loss of iron 
in any tailing, and practically all the apatite is transformed 
into bicalcic phosphate. The Palmaer process is the first 
commercial electrolytic process that has been used for the 
beneficiation of iron ores. 


IV. ROASTING AND AGGLOMERATION. 


1. Harp Ores. 


While in the United States hard ores are roasted only 
when they are high in sulphur, the practice in Sweden is 
to roast nearly all lump ores. As charcoal is used there 
almost exclusively for making pig iron, it is necessary to 
economize this expensive fuel, and for that reason the ores 
are roasted not only to eliminate sulphur, but also to oxidize 
them and make them more porous. When some of the hard 
ores are crushed they produce so much fines that the roast- 
ing becomes difficult in ordinary furnaces. At the Oxford 
furnaces in New Jersey, to avoid this trouble, the ore is 
screened after crushing, and the fines are roasted separately 
in Wedge rabble furnaces. 
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2. Sort OrES AND CONCENTRATE. 


Few of the fine grained soft ores are suitable for smelt- 
ing in their crude form. Still, they are used in large quan- 
tities, and a comparatively small proportion is transformed 
into a suitable lump form. Increasing interest has recently 
been shown in the processes for treating these ores prelim- 
inary to smelting. The good results obtained at the fur- 
naces that now are operating with the improved ore are so 
obvious that it will be an inducement for those who are 
troubled with fines to transform at least part of them into 
lump form. The most common methods of treating the 
fines are nodulizing, briquetting and sintering. 


(a) Nodulizing. 

The nodulizing process was first used on a large scale 
for desulphurizing and agglomerating pyrites residues at 
the plant of the Eastern Nodulizing Company, at Hacken- 
sack Meadows, N. J. It is now used on nearly every kind 
of ore. The product of nodulizing kilns is a good blast 
furnace material, but the nodules are more glazed and not 
so porous as the products from some of the other proc- 
esses. 

The Pennsylvania Steel Company, at its Lebanon plant, 
is nodulizing magnetic concentrate from the Cornwall 
ore. Several plants have been built for the nodulizing of 
flue-dust, for instance that at Hubbard, Ohio, and the 
plant at the Illinois Steel Company, South Chicago. A 
plant for treating siderites high in sulphur has been built 
at the Magpie Mine, Michipicoten, Ont. Here the carbon 
dioxide as well as the sulphur is driven off. The largest 
nodulizing plants are those treating Cuban brown ores in 
the province of Oriente, Cuba. The Mayari and Moa ores 
contain as much as 14 per cent. chemically combined and 
25 per cent. hygroscopic water. By the nodulizing of the 
ores they are therefore reduced nearly 40 per cent. in 
weight. Some of these ores are now being treated in 
Greenawalt sintering plants, built by the Pennsylvania 
Steel Company at Sparrows Point, Md., and Steelton, Pa. 
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To reduce freight charges some ores are simply dried 
in rotary kilns. Plants for this purpose have been built at 
the Hollister mine, Crystal Falls, Mich., and at the Brunt 
mine and Mountain Iron on the Mesaba Range. The 
moisture content of the hard ores is negligible, but, as 
previously stated, the soft ores can absorb as much as 
25 per cent. of water. After the ore has been dried some 
moisture may be reabsorbed during transportation, but 
the amount is small, considering that from the time the 
ore is shipped until it reaches its destination the rainfall 
seldom exceeds a fraction of an inch. 


(b) Briquetting. 


The first successful briquetting system for iron ores 
was developed by Dr. Grondal, who worked principally 
with fine grained magnetic concentrate. This material 
is particularly well adapted for briquetting. The principal 
features of properly made Grondal briquettes are: They 
have no artificial binder and can therefore stand heat with- 
out disintegration; they are not vitrified but are very por- 
ous and easily penetrable by the reducing gases; they are 
strong and can be handled without going into fines ; they 
are nearly free from sulphur even if the sulphur content 
in the crude ore is as high as 2 to 3 per cent.; they are 
highly oxidized and the magnetite is transformed into. 
hematite; they are easily reducible in the furnace. 

Fine ores of nearly all kinds are now briquetted. - Over 
500,000 tons of briquettes are yearly produced from mag- 
netic concentrate in Sweden and Norway. Large quanti- 
ties of limonites are briquetted in Spain, and pyrites resi- 
dues in England and the United States. During the past 
year a four-kiln plant has been in operation in Mayville, 
Wis., briquetting the Mayville ore, an oolitic hematite of 
the Clinton formation. The briquettes are used at the 
furnaces of the Northwestern Iron Company, where the 
advantages gained by briquetting fine ores have been well 
demonstrated. Only part of the ore is briquetted and about 
30 per cent. of the burden is made up of briquettes. 

The advantages gained are many. The coke-consump- 
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tion per ton of pig iron has been lowered about 207%; the 
‘amount of flue dust has been greatly reduced, resulting in 
a higher efficiency and a longer life of the stoves; the ‘“‘hang- 
ing” and “slipping” has been eliminated, whereby good con- 
trol of the furnace has been obtained, and a uniform product 
is produced; the life of the lining is much prolonged; the 
output of the furnaces has been increased without cor- 
responding increase in labor; and the grade of pig iron has 
been improved. 

Other briquetting processes have been developed in 
Europe, but have not found application here, with the ex- 
ception of the Schumacher process, which is used only on 
flue-dust. It utilizes the hydraulic qualities of the flue- 
dust to bind the ore. 


(c) Sintering. 

The application of blast roasting to the sintering of fines 
and flue-dust is the latest development in the preparation 
of iron ores. The Huntington-Heberlein process, which is 
successfully used for roasting sulphides, has not been found 
so effective for sintering fines as the two down-draft proc- 
esses, both of which are now employed on iron ores. The 
continuous system developed by Dwight-Lloyd for the 
treatment of copper sulphides and flue-dust is now success- 
fully working on iron ore flue-dust. 

At the plant owned by the American Ore-Reclamation 
Company at Birdsboro, Pa., experiments have been made 
with various kinds of ores; Cuban brown ores, magnetic 
concentrate, etc., all of which have been sintered success- 
fully. In the flue-dust there is often enough coke to sin- 
ter it without the addition of any other fuel, except that 
required for ignition. If there is an excess of coke it is 
best, in order to get the full benefit of it, to mix im some 
fine ore free from fuel. The sinter produced makes a 
good blast furnace material. It is porous and offers a 
large surface to the reducing gases. 

The Greenawalt sintering process has been referred to 
in connection with the Cuban ores that are sintered by 
the Pennsylvania Steel Company at the Steelton and Spar- 
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rows Point plants. As the process has been very little de- 
scribed in the technical press, a few details may be of in- 
terest. 

The Greenawalt system is intermittent. The ore is 
mixed with fuel, generally in the form of crushed coal or 
coal screenings and charged in large shallow pans in which 
the grate bars are placed from 10 to 12 in. from the top. 
The charge is made level with the top of the pan and an 
igniter carried on a track is placed over it. The pan is 
suspended on hollow trunnions connected to an exhaust 
fan which is started as soon as the oil burner in the igniter 
is turned on. In less than a minute, the reaction has 
spread all over the surface. The igniter can then be re- 
moved. It takes from 15 min. to 1 hr., depending on the 
nature of the material, to complete the sintering of a batch. 
When the reaction has reached the porous bed, which is a 
layer of inert sintered material spread on top of the grate 
bars for their protection, the suction fan is shut down and 
the pan is tilted to allow the sintered material to drop out 
on a grizzly or directly into the railway cars. The pan is 
then returned to a horizontal position and is ready for the 
next batch. The capacity of the pan depends much on the 
nature of the material. From some ores as much as 100 
tons can be produced in 24 hr. in a 7x12 ft. pan. From 
other ores only 50 to 60 tons can be ‘produced. 

Some interesting features have been noted during ex- 
periments with this process. It has been found to be of 
importance to have the moisture content in the ore within 
certain limits in order to obtain good results. Some ores, 
for instance magnetic concentrate, require about 7 per cent. 
of moisture, whereas others, as for instance pyrites cinder, 
sometimes require over 20 per cent.. Some ores can be 
sintered in about 15 min. and others require as much as 
an hour. 

The desulphurization by this process is very good, pro- 
vided that the fuel is not used in excess. If an ore is high 
in sulphur, little or no coal should be added, and the less 
coal is added the more complete is the desulphurization, 
provided that the ore contains enough fuel for the neces- 
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sary combustion. Experiments have been made with a 
magnetite ore containing 11% per cent. of sulphur in the 
form of pyrrhotite. With the addition of only 2 per cent. 
of coal, a good sinter containing 0.05 per cent. sulphur was 
produced. 

Other ores in which the sulphur has been combined with 
calcium and barium. forming gypsum and barium sulphate, 
combinations which in ordinary roasting furnaces are very 
difficult to break up, were successfully desulphurized. To 
obtain good results it was found necessary to use barely 
enough fuel to agglomerate the charge without fusing it 
into vitrified masses that would be impenetrable to the 
gases. If an insufficient amount of fuel is used, the sinter 
becomes soft and, to a large extent, goes into fines. If 
an excess of fuel is used, the sinter becomes glazed and, in 
spite of its honéy-combed nature, loses in porosity. It 
is not possible to avoid all vitrifying and still make the 
sinter strong enough for transportation and handling, but 
it can be reduced to a minimum if the fuel is correctly 
proportioned. A noteworthy feature found during these 
experiments is the remarkably low fuel consumption. 

That all these developments in the preparation of iron 
ores, which have here been presented, have been made while 
we still have a large supply of high grade ores that can be 
utilized without any preliminary treatment, gives evidence 
that a great deal more must be done in the near future, as 
we are rapidly entering into the era of low grade ores. 


Jupen Gary: I understand there are features of great 
importance and interest contained in the paper of Mr. 
Hamilton which he has not had time to touch upon. ‘There- 
fore we will read the entire address with a great deal of 
interest. 

“The Microscopic Analysis of Steel Sheets,” by Mr. G. 
Arthur White, of the American Sheet and Tin Plate Com- 


pany. 


THE MICROSCOPIC ANALYSIS OF STEEL 
SHEETS: 


G. ARTHUR WHITE, 
Metallurgist, 
American Sheet and Tin Plate Company, 
Pittsburgh, Pa. 


Steel for the manufacture of sheets should be of the 
highest possible grade of soft steel; a fact, I fear, not fully 
appreciated or acquiesced in by the average maker of steel 
for this purpose. A better understanding and fuller appre- 
ciation of this fact will no doubt result from careful con- 
sideration of only a few important features. 


SHEETS Must Sranp Harp Usaanz. 


Commercial steel sheets vary in thickness from .0061 
inch (whichis No. 38 Gauge) up to and including, we may say 
for our present purpose, .14 inch or No. 10 gauge, and the 
surface area varies from 6 to 50 square feet. These sheets 
are, of course, used for various purposes, and ignoring the 
quantity used for roofing and siding and various covering 
purposes, the product enters into many diversified channels, 
and is subjected to extremely hard physical tests. It is 
drawn, stamped, pressed and distorted into every con- 
ceivable form and shape; the wonder being that more fail- 
ures, or failures in larger quantities, are not in evidence. 

In addition to the severe service requirements for pur- 
poses just enumerated, which represent a large tonnage, 
another large tonnage enters into the manufacture of highly 
surfaced and polished products, wherein almost the slightest 
surface defect or irregularity will condemn the product. 
This class includes stock for automobile manufacture, 
metallic furniture, and various other kindred requirements. 
In view, therefore, of the diversified uses and severe phys- 
ical strains and stresses to which sheets as a rule are sub- 
jected on the one hand, and the almost perfect surface con- 
dition demanded on the other, the statement made a few 
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moments ago, namely, that steel for the manufacture of 
sheets should be of the highest possible grade, is fully 
warranted. 

Inherent physical defects are not protected to the same 
extent as would be the case in heavier sections, but all are 
practically brought to the surface, and as every square 
inch of the sheets is subject to inspection for physical sur- 
face defects or to mechanical working and distortion, this 
statement I think will not be found too strong. 

Failures in this character of product, when studied from 
a chemical standpoint, have not been satisfactorily account- 
ed for, but for some time efforts directed to this end by the 
use of the microscope, and the microscopical study of steel 
sheets generally have thrown much light on the subject, 
and promise considerable advancement and improvement 
in the future. 


Wuy Microscopic Srupy 18 NECESSARY. 


By the study of steel sheets microscopically, inherent 
defects are quite readily discernible, and the distribution of 
the various metalloids made quite plain and clear. In 
addition to this the physical structure and relative propor- 
tions of constituents present, and grain size, and the influ- 
ence of various heat treatments are all brought into the 
open and clearly defined, and can be made to return valu- 
able results. Some of these features and peculiarities I 
hope to show in the microphotographs of certain specimens 
which will be made shortly. 

The application of the microscope to steel sheets proper 
has probably not yet progressed to any great extent, and if 
this short paper and the photographs following will stimu- 
late efforts in this direction it will have probably accom- 
plished all that can be expected. 

It has been my privilege to be associated with a sheet 
steel manufacturing plant having an open hearth depart- 
ment devoted entirely to the manufacture of steel for sheet 
purposes, and if a little later the subject of steel manu- 
facture is touched on generally, I will at this time beg your 


indulgence. 
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What is of supreme importance in the application of the 
microscope is to show the chief constituents of the metal, 
how combined, the relative size, and mode of arrangement 
in the steel. It is admitted that metallography has its 
limits, and can never be made to replace chemical analysis; 
and in this view I acquiesce. It is, however, the only means 
at hand whereby the internal irregularities, such as ruptures, 
physical arrangement of crystals, etc., can be determined. 
Chemical analysis does not disclose these, nor does it dis- 
close cleavage lines and physical imperfections readily 
discernible by the microscope; and while chemical analysis 
is of prime importance, we believe we approach nearer to 
the actual conditions by combining with chemistry the 
science of metallography. It is hoped that some of these 
statements can and will be verified by the explanation I will 
give of the lantern slides as they are thrown upon the canvas. 


PREVENTION BETTER THAN CURE. 


If I may be pardoned for referring briefly to the manu- 
facture of steel for sheet purposes, I would like to state that 
the chief aim of the steel maker should be to produce clean, 
solid ingots, as free from segregation as is possible under the 
best and most approved methods. Oxidized steel, such as 
is regularly produced from very many causes, is extremely ~ 
objectionable from every standpoint for the manufacture 
of sheets. It is physically weak, carrying a maximum 
amount of surface defects in its finished form; and it is 
peculiarly susceptible to injury when exposed to certain 
finishing treatments to which I will refer later. 

One cause frequently contributing to the production 
of oxidized steel is its manufacture with a slag covering of 
too thin consistency, or of a depth too shallow to properly 
protect the metal. In that event the temperature through- 
out the process, particularly at the end of the process, is too 
high, causing the slag to carry a high oxygen content, which 
contributes to the oxidation of the metal in contact with it. 
Another prolific cause of trouble is the improper feeding of 
ore which is added from time to time for reducing purposes, 
particularly with the last additions. These are sometimes 
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made in too great quantities, or- after. insufficient time 
has been allowed to work out thoroughly all the impreg- 
nated gases and oxides. Such heats will not produce sheets 
of good quality, a fact which will be in evidence more and 
more as light gauges are produced. 

The best made low carbon steels under proper furnace 
practice and manipulation will undoubtedly occlude certain 
gases which form blow-holes, and the casting temperature 
is unquestionably an important factor governing their 
position, size, and extent throughout the ingot. Steel cast 
at a very high temperature usually shows these blow-holes 
near the surface, protected from oxidation by only a very 
thin skin of metal. Steel cast at too low a temperature 
solidifies too quickly, with the probability of occluding 
considerable quantities of gas due to the rapid solidification ; 
these gases being sealed in the steel and their escape made 
impossible. There is in this, as in all operations, however, 
a happy medium. When the steel is properly made and the 
casting is done at the proper temperature, it is possible, by 
the segregation of the impurities and gases, to localize these 
cavities in a pipe near the top. These, by proper cropping, 
may be eliminated, leaving highly satisfactory material. 

Low carbon steels, highly oxidized through improper fur- 
nace treatment, are certain to carry blow-holes and a honey- 
combed structure near the surface which are only protected 
by a very thin skin of metal. The ideal condition is to 
produce ingots having as heavy skin as possible to protect 
against further oxidation. The use of various elements, 
such as aluminum and silicon, to correct evils of this character 
can probably be seriously questioned. The thought which 
should be uppermost in the minds of the steel makers, and 
which is probably too often neglected, is the aim toward 
well made steel, properly treated throughout the various 
operations, rather than to depend on a deoxidizer to over- 
come or correct bad results which would never have been in 
evidence under proper practice. And it is undoubtedly bet- 
ter for all concerned to have the steel properly made, rather 
than to carry on this operation in a more or less careless 
manner, feeling secure in the belief that some element will 
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be added at the finish of the operation to overcome a con- 
dition which should never have been present. 

I believe it is a safe position to take, and one that cannot 
be seriously questioned, that material or steel produced with- 
out the necessity for additions of aluminum, silicon, or 
other deoxidizers, is vastly superior to steel obtained by 
their use, having in mind that furnace operators feel that 
the addition of a deoxidizer at the end of the operation will 
correct all furnace irregularities. Such a mistaken im- 
pression undoubtedly tends to many irregularities in the 
finished product, and probably gives rise to the belief that 
we are justified in hurrying or forcing the production of fur- 
naces in the interest of tonnage. This, I personally believe 
to be absolutely wrong, and one of the fatal mistakes daily 
made in some of the large steel producing plants. Nor do 
we feel that quality can be maintained and the production 
forced beyond a reasonable point. 


IMPORTANCE OF PROPER HEATING. 


Importance should be attached to the complete solidi- 
fication of the metal in the molds prior to stripping and ~ 
delivering to the soaking pits. If performed at the proper 
time, this in a measure will largely prevent hot cracks in 
stripping and will largely overcome shrinkage cracks. Care 
should be taken to soak the ingots to the desired temperature, 
and in a reducing atmosphere. And the practice of using 
soaking pits as heating furnaces under oxidizing conditions 
should be avoided, since in oxidizing atmospheres the skin 
of the ingot will be destroyed. This will expose the honey- 
combed cells, which will in future operations be further 
oxidized, and in contact with the rolls will absorb dirt and 
oxide therefrom, to the future detriment of the product. 
Ingots which have been washed or wasted to this extent will 
never produce a satisfactory product in sheet form. While 
the cracks and rough scabby surface may in a measure be 
healed over in the future bar mill operations, these will all 
again be disclosed as the material is reduced to the thinness 
of sheets, and will be in evidence as laminations and scabby 
surface conditions not susceptible to a satisfactory finish in 
sheet form. And aside from general surface appearance, the 
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material is far from being physically up to the proper stand- 
ard, interfering with drawing and stamping operations, as 
well as future coating operations, if such are desired. 

Sheet Mill practices as carried on at various points may 
be susceptible to some criticism, principally, I feel after 
careful study, due to lack of cleanliness in the removal of 
such loose scale as is produced more or less under the 
best practice. This results at times in surface defects 
which may be unfairly attributed to the steel proper. The 
various operations in this line of work are of course impor- 
tant, proper heating to prevent excess scaling being of 
paramount importance. The probability of overheating is, 
I feel, very remote, and almost negligible, due to the main- 
tenance of reducing atmospheres and the short duration of 
the heating period. 


ANNEALING AND PICKLING. 


In the manufacture of sheets two methods of annealing 
are followed. These are known as “‘box”’ or ‘‘tight anneal- 
ing,” and ‘open annealing.” In the former the sheets are 
protected from direct contact with the flame by being en- 
closed in air-tight steel lids resting on flat bottoms, and 
carefully sealed with sand. .In open annealing, which is 
carried on almost entirely on heavy gauge sheets, these are 
placed in the furnace and are subjected to direct and inti- 
mate contact with the flame itself. This method is pursued 
largely in the manufacture of heavy gauge sheets to over- 
come the danger of crystallization which takes place quite 
frequently in heavy gauges when box annealed. Proper 
temperatures for this part of the operation are determined 
by gauge, size, and volume of the sheets entering into the 
operation, as well as the peculiar needs or requirements of 
the various customers. This equipment should be kept in 
good condition to prevent air entering or coming in contact 
with the material during the heating and cooling periods 
which cause oxidation on the edges of the sheets to their 
future detriment. 

Before turning our attention to the specimens which I 
have been prepared I would like to refer to the operation 
which is general for all sheets to be coated, as well as for 
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such sheets as require highly polished and finished surfaces. 
This is the process of pickling, which is carried on in a weak 
solution of sulphuric acid; and in this operation probably 
more than in any other is the inherent weaknesses of the 
steel in evidence. All laminations and physical defects 
are stripped of their covering of oxide, and what was appar- 
ently a minute defect becomes glaring after this operation. 
It is here also that oxidized steel is readily discernible. 
Sheets produced from a thoroughly good quality of steel 
are but slightly soluble in acid in this operation, whereas 
those highly oxidized are shown to be distinctly soluble. 
The reaction between the acid and sheets unquestionably 
generates large volumes of hydrogen gas which the sheet 
absorbs. ‘These in turn reduce the oxides present, forming 
spongy iron and water vapor and developing blisters, and 
the sheet is left in a correspondingly weak porous condition 
due primarily to these inherent defects. Very many in- 
ternal defects which would never become apparent in the 
black sheet proper are brought decidedly in evidence by the 
pickling operation. 

It is recognized by sheet makers generally that all steel 
is predisposed to blister and will dissolve on exposure to 
sulphuric acid; so that the constant aim in this operation is, 
and should be a minimum exposure to the action of the acid 
consistent with the proper cleansing of the surface. 

I will now undertake an explanation of some of the spec- 
imens which have been prepared for the occasion, and will 
endeavor to point out some of the physical qualifications 
and irregularities readily discernible by the use of the 
microscope, which are not, and cannot be detected by chem- 
ical analysis. 

[Here Mr. White illustrated his theme by means of 
pictures thrown on a screen, copies of which are published 
herewith. ] 

Jupce Gary: We will now listen to Mr. Stewart OC. 
Coey, Engineer of the Youngstown Sheet and Tube Com- 
pany, who will speak on the subject of Electric Power 
Production and Distribution in Steel Works; after which, 
the discussion will be led by Mr. Barton R. chalen of the 
Brier Hill Steel Company. 
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A 16”x18” low carbon steel ingot, 
split lengthwise. Cast from a prop- 
erly made heat and finished into sheets 
of good quality. 


A 16x18” low carbon steel ingot, 
split lengthwise. Cast from an oxi- 


dized heat that resulted in poor quality 


sheets. 


A transverse section of an ingot 
showing the honey-combed portion and 
the’skin that protects it from oxidation. 
If properly heated and worked, such 
an ingot can be finished into sheets of 
good surface and physical qualities. 


A transverse section of an ingot 
showing the honey-combed section 
with a very thin skin of metal on the 
surface. This type of ingot invariably 
produces a bad surface and is weak 
physically when finished into sheets. 
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An edge view of a 26 gauge sheet box Slag imbedded into the surface of a 
annealed showing a uniform structure box annealed sheet. 
free from oxides and very ductile. 


A surface view of a very brittle piece Edge view of a 16 gauge open an- 
of steel showing portions highly car- nealed sheet. 
burized. The white parts are pure 
iron with manganese sulphide inclu- 
sions. 
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A surface view of a 30 gauge sheet An edge view of the same sheet. 


used for electrical purposes having a 
high permeability and low iron loss. 


A surface view of a 30 gauge elec- An edge view of the same sheet. 


trical sheet having a low permeability 
and a high iron loss, due to oxides. 
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A 16 gauge box annealed sheet show- A 16 gauge open annealed sheet 
ing a large grain and the carbon exist- showing a small grain and the carbon 
ing as cementite collected between the existing as pearlite and uniformly dis- 
junction lines of the grains. tributed throughout the structure. 


A surface view of a 28 gauge sheet Surface view of the sheet after 
annealed showing oxides, and was very pickling showing blisters. 
soluble in the pickle bath. 
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_ An edge view of a 14” thick sheet An edge view of a 14” thick sheet 
bar, rolled from a well made and bar, rolled from an ingot of oxidized 
properly cast ingot. A clean and steel, showing seams and oxides. 


homogeneous structure. 


An edge view of a 29 gauge sheet An edge view of a 29 gauge sheet 
rolled from a heat of steel that gave rolled from an oxidized steel. Unan- 
good surface and physical qualities. nealed, showing rolling strains and im- 
Unannealed, showing rolling strains. bedded oxides. 
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ELECTRIC POWER PRODUCTION AND 
DISTRIBUTION IN STEEL WORKS. 


STEWART C. Cory, 
Assistant Superintendent of Mechanical and Electrical 
Departments, 
The Youngstown Sheet and Tube Company, 
Youngstown, Ohio. 


The increase in the use of electric power in steel mills 
has more than held its own with the rapid advance of the 
application of electric power in other lines of industrial 
work. Electricity was first used in steel mill work for 
lighting purposes in 1881, in which year the first Brush 
series arc light dynamo was installed at the Brown, Bonnell 
& Co.’s plant in Youngstown, Ohio. About 10 years later 
the Edgar Thomson Company, in Bessemer, Pa., installed 
a 50-hp., 250-volt direct-current generator, and this ma- 
chine, which was a large one for its time, was used to fur- 
nish power to an experimental crane over the soaking pits 
in the blooming mill. 

From 1892 to 1902 the development of the electric 
motor drive was carried on by the use of the 220-volt 
direct-current system. It was quite generally recognized 
that, due to the fact that steel mills are of necessity spread 
out over large areas of ground, a great saving could be 
accomplished by the distribution of power by means of 
electricity for driving all auxiliary apparatus. However, 
during this period there was a constant check on electrical 
development as neither motors nor control apparatus had 
been constructed to meet steel mill conditions. At the 
end of the period a power plant of 500 kw. capacity was con- 
sidered large for a steel mill. 


Impetus GIVEN BY ALTERNATING-CURRENT MACHINERY. 


Within the last 10 years a number of the points that re- 
tarded the development of the use of electricity in steel 
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mills have been removed by the general advance of the 
art and by the development of special apparatus to meet 
steel mill conditions. The development of the alternating- 
current system of generating and distributing electricity, 
the mill type motor, the steam turbine and the gas engine 
have all been big factors in the rapid advance of the use of 
electricity in steel mills in this period. 

The use of 220 volts, direct current, necessitated the 
"use of generating units that were large in size and high in 
cost per unit of power capacity. These generators were 
driven by reciprocating engines which gave economical 
conditions of operation over only a small range of load. 
The economy of reciprocating engines also has to be watched 
closely to keep it up to its maximum efficiency of operation. 
In distributing the electric power at 220 volts it was found 
that about 1500 ft. was as far as power could be econom- 
ically distributed at this voltage. 

The development of the alternating-current system of 
power generation and distribution made it possible, not 
only to centralize the generation of power and give the 
added advantage of centralization but also to make use of 
the blast furnace gases for generating power for use in all 
parts of a group of steel making and finishing mills. 


PRESENT STANDARD VOLTAGE FOR StEEL Mini WorK. 


When alternating current was first used in steel mills, 
a voltage of 2200 was adopted in a number of the plants. 
Later developments resulted in the adoption of 6600 volts, 
three phase and 25 cyeles, as the standard voltage for steel 
mill work. This is a voltage at which power can be 
economically transmitted at distances up to about 6 miles, 
and it is also a good generator voltage. While it is pos- 
sible to generate electricity at higher voltage than this, 
it is not practical to consider higher voltages in steel mill 
work as the large amount of dirt and gas in the air makes 
conditions harder than for ordinary operation. The three- 
phase system has become standard on account of its good 
electrical properties in motor operation; and a frequency of 
25 cycles has been almost universally adopted in steel mills 
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as comparatively low speeds are desirable in a large per- 
centage of the motor applications. 

The type of prime mover for electric power generation 
that is best suited for use in steel mills is a very broad sub- 
ject, and in the majority of cases it is a problem that has to 
be gone over very carefully for each individual plant. 
Wherever possible ‘the sources of energy which have in 
times past been allowed to go to waste are now utilized and 
turned into electrical energy. The blast-furnace gases, 
which are not used in the stoves, are now either used under 
boilers to generate steam, which is in turn used to operate 
blowing engines and steam turbines; or else the gas is used 
directly in gas engines as a means of generating power. 
The problem as to which of the two methods of using the 
blast-furnace gas should be adopted is very complicated, and 
one that takes in a number of different factors. 


Buast-FuRNACE GAs ENGINES VERSUS STEAM TURBINES. 


On a theoretical basis the amount of gas necessary to 
generate electricity with a turbine plant, the gas being 
burned under boilers is nearly jtwice as much per kilo- 
watt-hour as in the case of a gas-engine installation. Com- 
mercial tests indicate that this figure averages on existing 
installations about 20,000 B.t.u. per kw.-hr. for the gas en- 
gines and about 30,000 B.t.u. per kw.-hr. for the turbine in- 
stallation with gas burned under the boilers. This is a very 
important item effecting, jas it does,{a conservation of energy. 
However, there are other items to be taken into considera- 
tion that are very greatly in favor of the use of turbine 
plants. 

In considering the final cost of power the saving in one 
item may very easily be offset by the increase in another 
item. It is the item of fixed charges that runs the cost of 
power up in gas-engine plants. The initial cost of. a gas- 
engine installation per kilowatt of generating capacity in- 
stalled willf vary with the conditions, but a value of $125 
per kilowatt is very close to the average condition. In the 
case of a turbine installation with gas-fed boilers this figure 
will average about $75 per kilowatt. 
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The depreciation of gas engines is very much higher 
than in the case of turbine units, due in a large degree to 
the fact that in the gas engine there is a rapid variation 
in the stresses on the engine during each cycle of operation, 
while in the steam turbine there is a constant torque ap- 
plied. A value of 8 per cent. for the gas-engine plant, 
which corresponds to a life of approximately 10 years, and 
5 per cent. for the turbine plant, which corresponds toa 
life of approximately 14 years, is if anything in favor of 
the gas-engine plant. 

The interest on the initial investment can be taken at 
6 per cent. in each case. If, as is often the case, the com- 
pany considering the installation has only a limited capital 
or borrowing capacity and could use the money represented 
in extending portions of its producing plant which would 
net larger returns on the money than 6 per cent., the per- 
centage returns which this extension would bring should 
be used in place of the actual interest in this special case. 

Experience has shown that the maintenance and repair 
charge is more than double in gas-engine plants for the 
same reasons that the depreciation charges are higher. The 
operating labor is also higher in gas-engine plants than in 
turbine plants. 

If we neglect these two items and use simply the inter- 
est and depreciation figures, with 1 per cent. for taxes and 
insurance in each case, we have a total fixed charge of 12 
per cent. on the turbine plant and 15 per cent. on the gas- 
engine plant. 


Figures BasEp on Younastown SHEET & TUBE PLANT. 


The effect that this fixed charge has upon the cost of 
power depends entirely upon the load factor. If the load 
factor of the Youngstown Sheet & Tube Company is taken 
as in a measure indicative of the average in steel mills, we 
get a figure considerably lower than most comparisons are 
made on. The total present capacity in this plant is 9000 
kw., and during the last year there has been generated 
36,000,000 kw.-hr., or an average of 4110 kw. for each hour 
in the year. This is a load factor of 46 per cent. and inci- 
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dentally it is well to note that this plant is operating with as 
small an equipment of spare apparatus as it is policy to 
operate with in a steel mill. This load factor would mean 
that the fixed charges would be as given in the table. 


Comparing Fixed Charges of Gas Engine and Turbine Installations for the 
Same Output. 


_—Per kilowatt of capacity— 
Power Fixed 


’ Fixed ~ generated charges 
charges Plant Fixed per year. per 
per cent. cost. charges. kw. kw.hr. 
Gas engine installation.......... 15 $125 $18.75 4030 0.46c 
Turbine mstallation.....«--2... 12 WE 9.00 4030 0.22c¢ 


In other words, the fixed charges under these conditions 
are 24 cents more for the gas-engine installation than for 
the turbine installation. 


FAVORABLE POSITION OF THE STEAM TURBINE. 


Commercial tests on turbines show actual operating 
efficiencies of less than 20 lb. of steam per kilowatt-hour. 
Power for operating condenser auxiliaries adds about 10 
per cent. to this, making the operating efficiency 22 lb: per 
kilowatt-hour of power delivered. The cost of steam gen- 
erated from coal determined from theaverage at the Youngs- 
town Sheet & Tube Company is 10 cents per 1000 I\b., 
including boiler house auxiliaries and labor.’ This would 
give a value of 22 cents per kilowatt-hour as the value 
of the steam generated from coal for a turbine installation. 

From the foregoing it can readily be seen why in this 
special case it is impractical to consider the use of gas 
engines. If the value of the gas is neglected, a turbine in- 
stallation using coal as a fuel at the prices prevailing in this 
district would generate power under these conditions at a 
cost per kilowatt-hour less than could be obtained by the 
use of gas engines. Where the price of coal is high, the cost 
per kilowatt-hour changes; and this cost comparison changes 
in a corresponding degree. : 

Leaving aside all cost considerations the main argu- 
ments in favor of the steam turbine are the reliability of 
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its operation and its good operating efficiencies over wide 
ranges in load. Reliability of operation is a factor that 
means more in steel mill operation than in any-other line 
of industrial work, as a shut down in the power plant of a 
few minutes is liable to mean a big tonnage loss in one or 
more of the various departments. 


Utitizing Enaine Exnavust in Low PRESSURE TURBINES. 


A source of power which has been developed in late 
years is found in the use of exhaust steam from large non- 
condensing reversing engines which are quite common in 
a number of steel mills throughout the country. This 
steam is collected in regenerating tanks and used to pro- 
duce power by means of low-pressure turbines. 

At the Youngstown Sheet & Tube Company there is a 
1500-kw. mixed-pressure turbine operating on the exhaust 
from the blooming mill reversing engine. This installa- 
tion furnished during the last year 5,000,000 kw.-hr. of 
energy to the switchboard from what was before waste 
energy. After deducting the amount of power represented 
by the extra amount of steam used by this turbine in gen- 
erating the 2,000,000 kw.-hr. which it generated in this 
time on high-pressure steam over what would have been 
used by a turbine designed especially for high-pressure 
steam and the energy equivalent of the added back pressure 
on the reversing engine, there is left approximately 2,500,- 
000 kw.-hr., which represents the actual amount saved by 
the installation. One point in favor of this type of an in- 
stallation is that it requires no extra boiler capacity and 
tends to keep the load on the boiler house more uniform as 
the machine is only taking high-pressure steam when the 
mill engine is down. The ease with which alternating cur- 
rent stations can be run in parallel makes it possible to 
utilize these so-called waste energy sources and still operate 
the various sources of power in electrical connection. 


TRANSMISSION ConTROL AND VOLTAGES. 


In considering the problem of electric power generation 
and distribution, the connecting link or switchboard is 
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likely to be neglected. The proper design of the switch- 
board very often determines the success or failure of a 
power installation. It is only due to the development of 
the oil switch that it is possible to handle large alternating 
currents at high voltages with safety. 

As has been said before, the standard generator voltage 
of 6600 volts is economical for transmission purposes up 
to about 6 miles. Where it is desired to transmit to greater 
distances than this, it is the practice to use step-up trans- 
formers to give a line voltage of 22,000 volts for transmission 
purposes with step-down transformers at the other end of 
the line to give 6600 volts or whatever voltage is desired 
for distribution. 


Motors AND VOLTAGES IN THE MILLS. 


After getting the electricity to the point at which it is 
desired to use it, the problem of the proper method of dis- 
tribution in the mills presents itself. On account of the 
insulation problems in the mills proper it has become cus- 
tomary to use 220 volts, either A.C. or D.C., for all mill 
motors except the very largest ones. Large roll motors 
and pump motors are built for 6600 volts but it is not gen- 
erally considered good practice to use 6600 volts direct on 
motors of less than 500 hp. For use on all constant-speed 
work, the alternating-current motor is desirable, and for 
this type of work it is customary to use induction or syn- 
chronous motors depending on the special conditions of 
service. 

Whether alternating or direct current should be used 
on the roll tables, cranes and other steel mill auxiliaries 
is a problem that has been discussed very seriously among 
steel mill electrical engineers and opinions are greatly di- 
vided as to which type of motors it is advisable to use. 
If 220-volt alternating motors are used it is necessary only 
to use A.C. transformers to step down the voltage from 
6600 to 240 volts, but these transformers have to be large 
in kilovolt-ampere capacity, as these auxiliary motors run 
for a great portion of the time underloaded, giving a poor 
power factor for the combined load. If 220-volt D.C. 
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motors are used, it is necessary to use motor generator sets 
to transform the alternating current into direct current, 
with a loss of power at this point of about 12 per cent. more 
than in the A.C. transformers, which have an efficiency of 
about 98 per cent. 

The initial cost of the two systems is about the same, 
being if anything slightly in favor of the D.C. system. For 
instance, on a certain contemplated system, the average 
cost of A.C. motors and control equipment was found to 
be $25 per hp., while the D.C. motors and control equip- 
ment averaged $21 per hp., showing a difference of $4 per 
hp. in favor of the D.C. equipment. On this auxiliary 
apparatus there is always a portion of it that is working 
under light load or not operating at all. As an example, in 
a blooming mill, certain tables will operate at various 
points throughout the mill as the steel goes through but 
never all at one time. 

On cranes it seldom happens that all the various mo- 
tions are called into action at one time. As a matter of 
fact it is found that this auxiliary apparatus gives a load 
in kilowatts that is approximately one-quarter of the total 
rated horsepower of the motors. Motor generator sets cost 
about $14 per kw. of capacity more than transformers, 
which figure would be offset by $16 additional cost of the. 
A.C. motors and control over the cost of the D.C. motors 
and control, as it is only necessary to have 1 kw. of motor 
generator set capacity for each 4 hp. of auxiliary motors 
installed. The main point where the A.C. motor saves is in 
the elimination of the commutator, but this is offset to a 
certain extent by the fact that the air gaps in A.C. motors 
must of necessity be less than in D.C. motors. An actual 
comparison of the air gaps in a comparative line of A.C. 
and D.C. mill motors shows that the D.C. motor has twice 
the air gap that the A.C. motor has on an average. 

This results in a big increase in bearing trouble which 
offsets to a large extent the saving obtained by the elim- 
ination of the commutator. However, the point on which 
the whole question hinges is, in the writer’s opinion, the 
fact that the control of the D.C. motors has been developed 
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better and is simpler than for the A.C. motors. By the 
developments of the last year it is possible to use automatic 
control on all the D.C. auxiliary motors at about the same 
cost as manual controllers and get a control that is both 
simple and effective. The saving gained by the use of 
automatic control, by reducing the number of breakdowns 
both electrical and mechanical, was the determining fact 
in causing the Youngstown Sheet & Tube Company to con- 
tinue the use of 220-volt D.C. motors for auxiliary motors 
in the new developments. These same reasons apply on 
crane motors with the additional fact that the use of dy- 
namic braking cannot be obtained in a satisfactory manner 
if A.C. motors are used on crane hoists. By the use of dy- 
namic braking hoist controllers and the elimination of the 
mechanical brake at least one-half of the troubles with 
cranes are at once done away with. 

The use of D.C. auxiliary motors also allow for the cor- 
rection of the total power factor of the plant. This is 
accomplished by designing the motor generator sets to 
operate with a leading current in the synchronous motors. 
This reduces the losses in the transmission line and turbo 
generators and compensates to a large extent for the in- 
creased losses in the motor generator sets as compared to 
the losses in A.C. transformers. 

It is quite possible that a simplified system of control 
may be developed in the near future for A.C. motors that 
will offset this advantage in favor of the use of D.C. motors 
for reversing and crane service. The rapid developments 
of the last ten years indicates that this is only one of the 
minor possibilities of the developments that undoubtedly 
will come in the use of electricity in steel mills. 


ELECTRIC POWER IN STEEL WORKS. 


Barton R. SHOVER, 


Superintendent, 
The Brier Hill Steel Company, 
Youngstown, Ohio. 


Mr. Coey has been obliged to treat his subject in a 
broad and general manner. Because of the many various 
conditions met with, particularly in existing plants, it is 
manifestly impossible to formulate exact rules governing 
the best. methods for the generation, distribution or use 
of electric power. Consequently, the only way to obtain 
the best results is to study each situation carefully, taking 
into account all the factors bearing on the case in the par- 
ticular plant in question. 


New Designs SoMETIMES GRow Out oF REPAIRS. 


The subject of gas engines versus steam turbines has 
been under discussion for a long time, and will require a 
. still longer time for settlement. Although the results ob- 
tained in some plants do not verify it, in most cases Mr. 
Coey’s contention that the depreciation, maintenance and 
repairs of gas engines are in excess of these items in the case 
of steam turbines is probably true at the present time. But 
a very large percentage of these items is still due to imper- 
fect design resulting from lack of knowledge and experience 
on the part of the manufacturer. Many expensive so- 
called repairs are really changes in the apparatus, which 
changes will later result in materially reducing this part of 
the cost of operation. 

The turbine advocates have probably forgotten that 
when the turbine was as new as the gas engine is at present 
the advocates of the reciprocating steam engine could justly 
claim a distinct advantage in the question of repairs, main- 
tenance and depreciation, which advantages, due to improve- 
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ments in the turbine, have since been reversed. Likewise, 
it may be expected that further perfection of gas engine 
details will tend greatly toward lessening this disadvan- 
tage and might perhaps eliminate it entirely. One item 
usually forgotten, and which should be included, is the dif- 
ference in cost of repairs, and the like, on gas-cleaning 
plants and on steam‘boilers, which comparison is decidedly 
in favor of the gas engine. 


OPERATING LARGE Mintu PLANTS IN PARALLEL. 


It is true that both the lack of overload capacity and a 
low load factor are against the gas engine. Experience has 
proved that the larger the electrical installation the lower 
is the percentage of load fluctuation, indicating less need 
for overload capacity and a higher load factor. Consequently 
in large stations these quantities are of less importance than 
in stations of the size given in Mr. Coey’s paper. The 
results obtained by paralleling the power stations at the 
South Works of the Illinois Steel Company and at Gary, 
although separated by 18 miles, proves the advantage of 
large stations, particularly where gas engines comprise the 
greater percentage of prime movers; and steps are now being 
taken in at least one other location to tie stations together 
in order to accomplish the same results. 

Mr. Coey’s figure of 30,000 B.t.u. per kw.-hr. is perhaps 
correct for high-pressure turbines under operating condi- 
tions. Probably the best efficiency obtained at present 
from steam-driven generators is at the Fifty-ninth street 
station of the New York Interborough Rapid T ransit Com- 
-pany, where a combination of a compound reciprocating 
engine and a low-pressure turbine, having a combined capac- 
ity of 15,000 kw., gives a result of 21,800 B.t.u. per kw.-hr. 
The figure 20,000 B.t.u. for gas engines is, however, high 
for good practice, since the average performance on four 
2000-kw. gas engines at the South Works of the Illinois 
Steel Company for a period of six months under actual 
service, not test, conditions, was approximately 15,000 
B.t.u. per kw.-hr. 
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MAINTENANCE Costs oF Gas ENGINE PLANTS. 


As evidence that maintenance and repairs are not a 
serious item in the case of all gas-engine driven plants, one 
moderately sized plant in the Pittsburgh district has an 
average cost for the first six months of this year of 0.21 cent 
per kw.-hr., and the best average yearly cost of three plants 
having an aggregate generating capacity of 20,000 kw. is 
0.25 cent. There are also quite a number of gas-engine- 
driven generating stations in steel works service the cost 
of which on the same basis is 0.3 cent or less. These costs 
are authentic and include all operating expenses except 
interest, depreciation, taxes and insurance, which items 
amount to about 0.14 cent, making a grand total cost of 
but 0.39 cent per kw.-hr. 

It is therefore quite reasonable to suppose that the in- 
creased load factor due to larger stations, and the decreased 
depreciation, maintenance and repairs due to improved 
details, will place the gas engine on more nearly an equal 
footing with the steam turbine as regards these items, leaving 
the higher efficiency of the former to show an interest on the 
increased first. cost, which will be practically proportional to 
the cost of coal. 


INHERENT ADVANTAGES OF THE STEAM TURBINE. 


There are, however, two points in which the turbine 
will always maintain the advantage, namely, easier oper- 
ation due to simplicity of the prime mover, wiring and 
switchboard, and reliability of service. These can be 
neither capitalized nor neglected. Consequently, judg- 
ment, or perhaps a willingness to take chances, will have 
to determine whether or not one should take advantage 
of the possible savings due to the installation of gas engine 
driven generators. 

Relative to the use of low or mixed-pressure turbines 
in connection with regenerators and steam engines having 
an intermittent load, some engineers are now claiming that 
when interest, depreciation and taxes are considered, 
straight high-pressure turbines will deliver power at as 
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low a cost as the above combination and give a simpler 
and more reliable outfit. 

Too much stress cannot be laid on the point brought 
out by Mr. Coey relative to the importance of a good 
switchboard equipment, as some operating men have dis- 
covered to their sorrow. 


SaFETY AND OVERHEAD WIRES. 


Mr. Coey has touched lightly upon the subject of power 
distribution. In the former days when 250 volts direct 
current only was used in mills, the cost of lines and sup- 
ports was comparatively low and the danger negligible, so 
that practically all distribution was made by overhead 
lines. Unfortunately this precedent has been largely fol- 
lowed in the case of high-tension transmission, so that now 
the majority of plants have a network of 2200, 6600 and 
even 22,000-volt lines, mixed up indiscriminately with low- 
tension wires and extending over the entire plant. 

There is at present a great safety movement throughout 
the steel industry. Gears are being guarded; railing, walks 
and stairways are being installed; and all manner of danger 
signs posted, the large majority of such things being to pro- 
tect or warn the workmen against dangers plainly evident 
to an ordinary observer. Meanwhile the apparently harm- 
less overhead wire is allowed to remain the hidden danger 
it always has been, even though there is probably not a 
single plant so equipped that has not had one or more fatal 
accidents resulting from high-tension overhead lines. It is 
safe to claim that in a plant with a generating capacity of 
10,000 kw. and where the points of delivery are not too 
widely scattered, a good underground distribution can be 
installed as cheaply as a good overhead system, while in 
larger plants the underground system will cost less. Con- 
sequently, plants starting the use of high-tension even in a 
small way, since their ‘nstallation is sure to increase, should, 
both as a question of present safety and future economy, 
give careful study to the distribution question before de- 
ciding in favor of overhead transmission just because at the 
time it is cheaper. 
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ALTERNATING Versus DtrEct CURRENT 
FOR SMALL Morors. 


The subject of Mr. Coey’s paper is “‘Generation and 
Distribution,” but since the text includes some applica- 
tions or use of power, it will not be amiss to add some- 
thing in this line, although of course the subject of appli- 
cation is large enough for a multitude of papers on different 
phases of the situation. 

In discussing the question of A.C. versus D.C. for 
driving auxiliary apparatus, Mr. Coey has shown a ten- 
dency toward favoring the D.C. motor. This question has 
been debated pro and con for some time, and a joint paper 
on this subject entitled “The Cost and Efficiency of Alter- 
nating Versus Direct Current Motors for Steel Mill Aux- 
iliaries”” was presented by the writer and E. J. Cheney at 
the 1911 convention of the Association of Iron and Steel 
Electrical Engineers, the conclusions of which were as 
follows: 

1. The all A.C. system costs slightly more than the 
mixed system. 

(a) Excess first cost higher for 22,000 volts transmis- 
sion than for 6600. 

(b) Excess first cost higher for gas engines than for 
turbines. From which it appears that the higher the first 
cost of power supply the less favorable is the use of all A.C, 
System. 

2. The lower the power factor, the greater is the excess 
cost of the all A.C. system for both percentages of auxiliary 
load. 

3. The less the percentage of auxiliary load, the less the 
excess cost of the all A.C. system for both power factors. 

4. The annual costs of the all A. C. system are lower 
than those of the mixed system. 

5. The actual operating costs, that is excluding interest, 
depreciation, taxes and insurance, of the all A.C. system 
are considerably less than those of the mixed system. 

6. The excess cost of maintenance of the mixed system 
is based on an estimate and not on actual records. Should 
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this item be entirely neglected, the results in nine out of 
sixteen cases would show an excess of annual costs for the 
all A.C. system, but the amount is so small that accurate 
calculation for any individual case would be necessary to 
determine the relative advantages. 

7. When the saving in output due to the less delays in 
the all A.C. system is taken into consideration the saving 
in annual costs, as tabulated, will be largely increased, and 
even should the difference in motor maintenance be neg- 
lected there would still be a considerable saving in annual 
costs for the all A.C. system. 

In conclusion, then, for a rolling mill properly motored, 
where there are no problems of electric drive which have not 
been successfully solved by the use of alternating current 
motors, where the percentage of power required for auxil- 
iary apparatus (exclusive of pumps, etc.) is 25 per cent. or 
less of the total power delivered to that mill, and where the 
power factor of the entire mill including both main and 
auxiliary apparatus is 70 per cent. or over, the authors feel 
amply justified in saying that the all A. C. system will show 
a saving in annual cost, to say nothing of its greater sim- 
plicity and more satisfactory operation. 

The above claims have been the subject of considerable 
controversy and discussion, but have not as yet been suc- 
cessfully controverted. 

Dynamic braking, lifting by magnets and some other 
operations, are impossible to perform with alternating cur- 
rent, but their results can usually be approximated in other 
ways, although not always with equal satisfaction, and like 
the majority of engineering questions, the use of one or the 
other system will depend largely upon the circumstances 
governing the individual case. 


Driving or Rott Trains By Morors. 


The driving of roll trains by motors is a subject of con- 
siderable interest at present and a few words in regard to 
it might not come amiss. The motor drive of reversing 
mills has not met with favor in this country chiefly because 
of the excessive cost of the installation and the compara- 
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tively low cost of fuel, there having been but one drive of 
this character installed, but with the probable decreased 
cost of installation and the certain increased cost of tuel, 
it will not be many years before this type of drive will have 
to be given serious consideration. 

No one can successfully question that a considerable 
saving can be shown in efficiency, reliability and cost of 
operation and repairs by the motor drive of non-reversing 
roll trains over steam engine drive. So that in most cases 
the decision of which to use depends entirely on the finan- 
cial ability of the company to make the investment, since in 
many cases the same amount of money can be invested in 
new mills or in improving existing ones and net a larger 
return. But it is safe to predict that the future will show a 
large increase in the number of roll train drives equipped 
with electric motors. 

There are some important advantages of such drive that 
cannot be capitalized and are not generally taken into 
account. One of these is less breakage of mill spindles and 
coupling boxes, due to the steady torque of the electric 
motor even when overloaded sufficiently to stall it. An 
example of this advantage is shown by the fact that during 
the starting and the first eighteen months’ operation of the 
Gary rail mill but one spindle and no coupling boxes or roll 
wabblers were broken. And an examination of the broken 
spindle showed such a flaw in the casting as to cause won- 
der at its not breaking when driving the empty mill, instead 
of actually having rolled steel for several weeks. 


WHat Power INDICATING INSTRUMENTS Have Donn. 


Another and far greater advantage is the ease with 
which the power used can be determined. With the steam 
engine drive, the chief object has always seemed to be to 
get the section regardless of the power required either in the 
friction of the train or work in the passes, the only limiting 
feature being the stalling of the engine. Whereas with the 
motor, those loads can all be easily and accurately deter- 
mined by the wattmeter, and in nearly all existing installa- 
tions such observations have resulted in greatly decreasing 
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the power requirements. One of the first electrically 
driven mills in this country had the train set up and aligned 
in accordance with the generally accepted steam-engine- 
driven practice. The resulting friction load was a great 
surprise and after adjusting the roll bearings, that train 
was found to roll steel with less power than was required 
for the original friction load. 

In another case, the total power required to roll steel 
was reduced from 82 to 51 kw.-hr. per ton of finished prod- 
uct by a study of the power required as shown by the watt- 
meter. The decreased power requirements also result in 
a considerable saving due to less mechanical wear on the 
rolls, spindles, pinions, and so on; also in reducing delays due 
to breakdowns. And although the amount of such earnings 
cannot be estimated, their advantage should be taken into 
consideration. 

If the improvement in electrical apparatus by the manu- 
facturing companies has rendered possible its economical 
use in the iron and steel industry, that industry has also 
been of great assistance to the manufacturer in aiding him 
in its design and finding uses for his output. But the steel 
works electrical engineer should bear in mind that while 
practically all mill and furnace machinery can be elec- 
trically driven, there are many cases where more econom- 
ical and satisfactory results can be obtained by the use 
of steam, air or hydraulic power; and that the application 
of electricity against these forms of power, like the choice 
between gas engines and turbines or between A.C. and 
D.C. motors, should be the subject of careful study and 
investigation, so that the overall efficiency of the works, as 
shown by its earning capacity on the investment, shall 
be a maximum. 


Juparn Gary: Opportunity for further discussion of this 
subject is now given. We would be glad to hear from any 
one on the subject, or I am sure the speakers will be glad to 
have any questions asked them by others. 

Mr. Witi1am C. McCaustanp: I would like to ask the 
gentleman who read the last paper if he has taken into con- 
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sideration a certain matter in using low potential alter- 
nating currents rather than direct currents, owing to the 
danger of leakage and producing electrolytic effects, espe- 
cially the danger of electrolytic effects on the concrete foot- 
ings around the mills as well as pipe lines. Of course if the 
wiring installation is overhead installation with high po- 
tential direct current around the mill, there is sure to be 
leakage, and with direct current leakage there is very in- 
sidious danger of electrolytic corrosion of concrete footings 
as well as pipe lines. If I am not mistaken, alternating 
current supply system would overcome that danger. 

Mr. B. R. SHover: That is largely true. The electro- 
lytic effect is due to the quantity of current passed through 
the ground. Now the necessity of good insulation is greater 
in the high tension circuits than the low. They are bound 
to have better insulation. If your insulation breaks down 
on your low tension circuit, you have what exists in nearly 
every steel mill to-day, that is, a heavy ground on one side 
of the line or the other. Whichever is the stronger burns 
the other one out. With the high tension distribution you 
could not operate under those conditions. While that isa 
point that has never seriously occurred to me, I believe the 
gentleman is right, that there would be less chance of elec- 
trolytic action from the high tension, due to the fact that 
the insulation must be kept perfect. 

Mr. T. Frame Toompson: If I may be permitted to add 
a word, I do not think you quite appreciated the point the 
other speaker made, that the alternating current itself has 
a great advantage over the direct current in that the direct 
current is producing trouble continuously, whereas the 
alternating current stops for a portion of the time, goes and 
Stops, see-saws, as it were. 

Mr. McCaustanp: Is Mr. White in the room? I would 
like to ask him a question with regard to his paper. 

Juper Gary: He does not seem to be in the room. 

I think these gentlemen have established for themselves 
to-day reputations of which they may well be proud. Cer- 
tainly we are proud of these men. 

I remember a story of the country clergyman who had 
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learned that members of his congregation were complain- 
ing that the clergyman was dry and tedious and ineffi- 
cient. On the following Sunday morning the clergyman 
arose and said to his congregation that he had heard the 
rumors and was satisfied they were justified. He said he 
believed he was tedious and inefficient, and he was satis- 
fied also that there’ were members of the congregation who 
could do very much better than he. And therefore he had 
decided that he would call on Brother White, a member 
of the congregation, to preach the following Sunday, and 
Brother Smith, another member of the congregation, to 
preach the next Sunday, and then after that he would 
give opportunity for volunteers to preach from Sunday to 
Sunday. ‘Of course,” he said, “if Brother White or 
Brother Smith or any one else does not appear to fill the 
pulpit, I will do the best I can until some one does appear.” 
And as a result, he kept on preaching. 

Now, if any one thinks it is an easy matter to prepare 
such an address as any one of those which have been de- 
livered to-day, opportunity will be given him to try. Of 
course no one has any idea that he can do better, and I have 
told this story and made my remarks only for the purpose 
of getting your interest in what IT am going to say. 

The speakers have been selected by a committee ap- 
pointed by the Board of Directors for that purpose. There 
has been no effort or intention to discriminate or to select 
with a view to prohibiting any one connected with the 
Institute who is willing to appear and speak. On the con- 
trary, it is the desire of the Directors, and of the Committees 
which may be appointed by the Board, to receive volun- 
teers from other members of the association to deliver 
addresses at our meetings, or suggestions from any one who 
is connected with our Institute of the names of those who 
would be likely to prepare and deliver addresses. Those 
names should be sent in to the Secretary of the Institute, 
so that they may be submitted to the Board of Directors. 
I hope that we shall have the opportunity and pleasure 
hereafter of listening to addresses of like merit and benefit 
as those delivered here to-day. 
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I think all of us here must have been impressed with the 
idea that the affairs of this great industry are in the hands 
of men of great intelligence and learning, men of high stand- 
ing, men competent not only to carry on the work which 
is in their hands to greater successes, but who may be 
depended upon to make their mark and to establish and 
maintain for us a reputation which will give our Institute 
an enviable standing in this country, and which will be of 
decided benefit not only to us but to every one else con- 
cerned in the growth and prosperity and welfare and happi- 
ness of. the country. 

While sitting here I have received a telegram from Mr. 
Richard H. Edmonds, editor of the Manufacturers’ Record, 
which telegram reads, in part, as follows: 


As the development of the South means the enrichment 
of the nation, and as many members of the American Tron 
and Steel Institute are not personally familiar with the 
great mineral resources of this section, and others have not 
been South of late years to see the vast industrial progress 
of this section within that period, the Manufacturers’ Record 
would take the liberty of urging that the next annual meeting 
be held in Birmingham. Such a visit to the South would 
prove interesting to all the members and of great value not 
only to the South-but to the whole country by broadening 
the personal acquaintanceship of the leaders in American 
industrial development with the vast potentialities of the 
Southern states in coal, iron and steel, and chemical interests, 
in water powers, in cotton and in other resources for material 
upbuilding. ; 


I read this for the purpose of giving any one opportunity 
to express himself, if he desires, at this time, or of taking 
a vote on it, if you desire, as a reeommendation to the Board 
of Directors. If no action is taken here, the Board of 
Directors will at some future meeting very carefully con- 
sider the question. I think it is the consensus of opinion, 
or was at the last regular annual meeting of the Institute 
in New York, that the annual meeting should generally, if 
not always, be held in New York, but that during the year, 
at such times as might be designated by the Board of Di- 
rectors, there should be held meetings of the Institute at 
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other localities scattered throughout the country. And 
therefore this suggestion is appropriate. 

You know of course that one of our best beloved mem- 
bers of the Institute, always in the forefront, modest in sug- 
vesting the name of his city but always as a matter of duty 
referring to it when forced to, has come forward and ex- 
pressed his opiniori that it would be to the very great inter- 
est of the Institute if the next meeting could be held at 
Youngstown, O. If you should perhaps think that that 
locality is a little too near Pittsburgh, in fact so near that 
Pittsburghers claim Youngstown to be a part of the Pitts- 
burgh District, then in that case it might be well to post- 
pone the meeting there and hold it a little later. But 
certainly we must go to Youngstown some of these days. 

Personally I think we should locate and distribute our 
meetings all over the country and do whatever we can to 
increase the interest in the Institute. I do not think, after 
general information is received in regard to these meetings 
and in regard to the generous and very great success of the 
Institute, it would be necessary hereafter to urge upon peo- 
ple engaged in the iron and steel industry and who are not 
members of the Institute to join it. On the contrary I 
think we will find them coming in cheerfully and in large 
numbers, anxious to belong to so worthy an institution and 
one which is doing so much good and which is certain in the 
future to accomplish so much more than has already been 
accomplished. 

I believe we are to have a banquet in this room this 
evening, and I understand from the Committee that we are 
expected to meet in the adjoining room at about seven 
o’clock, giving a little opportunity, no doubt, to shake 
hands before the banquet. It is hoped that every one will 
be present and will be here promptly. 

Has any one anything further to suggest before we ad- 
journ? In behalf of the speakers, thanking you for your 
very kind attendance and attention, I now declare the meet- 
ing adjourned until seven o’clock. 
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HOTEL SCHENLEY 


MENU 


Oysters in Half-shell, Cocktail Sauce 
Cup of Strained Green Turtle, Olaroso 
Celery Radishes Salted Almonds and Nuts 
Brook Trout Saute Meuniere 
Potatoes Parisiennes Persillees 
Milk Fed Chicken Casserole 
French String Beans 
Oyster Bay Asparagus Vinaigrette 
Fancy Ice Cream 
Friandises 
Roquefort Cheese 


Demi Tasse 


Sauterne 


Champagne 


EVENING SESSION. 


BANQUET. 


JupGE Gary: Gentlemen, I am disposed to congratulate 
you upon the great success of the day. We are very large- 
ly indebted to the local committee, headed by Mr. King, 
and to the general committee of the Institute, headed by Mr. 
Farrell, for the fine entertainment of the day from beginning 
to end. But I feel that the success is also due in great 
measure to the cordial and enthusiastic support of the mem- 
bers of the Institute who are here to-day. All of us have 
immensely enjoyed the exercises of the forenoon and 
afternoon and the bountiful repast of the-evening. Espe- 
cially pleasing were the papers of great merit which were 
presented. It is true that so far as some of us were con- 
cerned there were technicalities in the papers which were not 
so clear to us as to those of you who have been long con- 
nected actively with the industry. But nevertheless they 
were fine. As for me, some of the names were a little 
large, if not big. The word Mayari is a new one to me and 
not entirely clear. 

I was somewhat in the position of the policeman in 
Brooklyn who found a corpse in one of the streets. He re- 
ported the fact to his sergeant and asked for instructions. 
The sergeant said, “Sit down and make a written report to 
the coroner,” whereupon the police officer sat down and 
began to write. When he came to the name of the street, 
which was Daguerreotype, he got as far as Dag— and then 
asked the sergeant how the name was spelled. . The ser- 
geant said he could not tell. The policeman thereupon 
without more ado hurriedly left the office and was gone 
about fifteen minutes. When he came back the sergeant 
said, “What have you been doing and where have you 
been?” “Well,” said the policeman, ‘‘I went around to 
Daguerreotype street and got that corpse and took it over 
to Vine street.” : 
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Now I can make my report. I was asked by an enter- 
prising Pittsburgher this morning if the members of the 
Institute were here for strictly Institute purposes or whether 
we came here just before election for political purposes. 
Regardless of my answer, I thought of the traveler who was 
desirous of making the 4:20 train from a railway station in 
New Jersey to a town in the interior of the state. The 
traveler was rather stout and had in his hand a large valise 
and the day was very warm. And just as he came through 
the station to the gate he noticed the sign ‘‘4:20 train”? and 
the clock 4:20, and he saw the train pulling out. He rushed 
through the gate and ran after the train and pursued it as far 
as he could until the train got the better of him and left him. 
And then he slowly came back into the station carrying his 
heavy valise and wiping the perspiration from his brow: 
As he came back through the gate he met a young man,. 
apparently in charge of the station, who said to him, “My 
friend, did you want to catch the 4:20 train?” . “Oh no, 
my young fellow,” the traveler said, “I was just trying to 
chase that train away from the station.” (Laughter. ) 

We are here to-day in the interest of the American Iron 
and Steel Institute. We are here to advance the best in- 
terests of the members of that association. Not in the 
Sense of trying to make a few more dollars for ourselves, 
but in trying to advance our real and our best interests by 
starting at the right point and building up a foundation. 
which is to be permanent. Weare here to help one another. 
We are here because of our affectionate friendship one for 
another, because we believe we advance our own best in- 
terests when we advance the interests of all others. And 
more than that, we are here because we believe this Insti- 
tute is influential in securing the co-operation of its mem- 
bers in building up for ourselves a reputation which goes far 
beyond and above the mere matter of making dollars. We 
recognize the fact that if we establish for ourselves a repu- 
tation of dealing justly and kindly by all with whom we come: 
in contact, which includes the men under our charge or di- 
rectly connected with us in our mills, which tends to improve 
the conditions and advance the interests of our customers, 
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and which as a total result promotes the best interests of the 
general public, so that we are recognized not only as members. 
of a fraternity successful in respect to the great interests 
within their charge, but more than that, as citizens of high 
standing and reputation and character, as types of the best. 
citizens of this splendid country, in that way we are advanc- 
ing the best interests and doing the most for ourselves. 

I congratulate you, gentlemen, to-night that you are one 
and all enthusiastically supporting the disposition of every one 
who has been for the last few years connected with the steel. 
industry, in putting it and keeping it upon a basis that is 
as good as that occupied by any class of men engaged in, 
any line of business anywhere in this country or in the en- 
tire world. : 

I recognize the fact that I should not take the time to 
deliver an address, if I were able, and that I must bring my 
few remarks to a close. But before doing so, I beg to ex- 
press to those who are here to-night my grateful appre- 
ciation for their attitude and for their support of the Direc- 
tors of this Institute, who are trying to do what they can 
to further the interests of the Institute. I beg to say that 
we are very grateful. aS 

I think that before the exhibition commences Mr. 
Rogers, who has charge of the matter, should be asked 
to give us some preliminary statement or some explanation 
of what we may expect. I will call upon him for that 
purpose. 

Mr. Wiuu1am A. Rogers: Just a word of advance ex- 
planation. These pictures were taken with advertising pur- 
pose. While for this occasion that feature will be eliminated 
to the greatest possible extent, it will necessarily crop out from 
time to time because descriptive plates of the different groups 
will bear the firm name. Being a part of the films the name 
could not be removed. I mention the matter to forestall the 
raising of the question of good taste. 

The plan of the series is to illustrate the industrial proc- 
esses as practiced in the territory tributary to the Great 
Lakes, from the ore in the eround to the semi-finished 
product in the shape of pig iron ready for the foundry, steel 
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in the shape of billets, and the finished steel rail, which does 
not pass through the billet stage. 

As it is almost impossible to do a large business in these 
lines without rubbing elbows with the great patron saint of 
that industry, some of the most interesting views deal with 
Steel Corporation properties, more particularly as touching 
the transportation from the mines to the vessels at the 
lakes. The reason why the steel processes of the Lacka- 
wanna Steel Company were singled out from the many excel- 
lent and great works was because they are next door neigh- 
bors of our Susquehanna plant, and were therefore most 
convenient for the picture taking. 

The ore mining here shown is confined to that of the 
steam shovel process. 

Betore closing may I add a further word for the benefit 
of the many who are here present whose business has never 
taken them into that veritable.land of Aladdin, the ore re- 
gions of the northwest. The customary method of mining in 
other districts is to extract the ore from tunnels underground 
and hoist it to the surface in skip buckets. Except for a few 
small deposits scattered here and there over the world, the 
Missabe field of Minnesota is the only place, so far as I know, 
where nature has. placed vast deposits of soft, friable iron 
ore so near the surface that the overlying soil can be re- \ 
moved by the steam shovel and dump cars, exposing, as it 
were, vast stock piles ot ore from which the owner can load 
with the steam shovel into the cars that take it to the fur- 
naces or toward the furnaces, at such times. as he will. 
These deposits are comparable to great lakes of ore when the 
surface is removed, in that their margin is an irregular coast 
line, as it were, with bays and inlets, usually thinner to- 
ward the shore margin, and. with the depths and shallows 
throughout the body. Those who are familiar with Hib- 
bing but have not been to it recently will be astonished at 
the marvelous development which has there taken place. 
Three or four years ago it was a town upon a large plateau. 
To-day it is a narrow peninsula jutting out into one of those 
so-called lakes of ore. The Mahoning mine three miles to 
the west, was three or four years ago the only stripping 
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proposition near the town. Now it is the beginning of a 
tremendous excavation where the surface has been taken off 
from 30 to 150 feet in depth over a width of half a mile 
in some places, extending from this Mahoning mine up 
through the Hull-Rust on the western side of Hibbing, 
through the Burt-Pool on the north and the Sellers and 
Susquehanna mines on the east. 

Vast as these deposits are, I think it is a proper prophecy 
to make that at the rate at which they are being removed 
by annual shipments some of those now in infancy will live 
to see their exhaustion. Certainly one of the problems which 
confronts the iron and steel industry of this country in the 
near future is an adequate supply of these raw materials. 

I will now introduce to you Mr. H. B. B. Yergason, un- 
der whose personal direction each one of these pictures was 
taken. As they are shown upon the screen, Mr. Yergason 
will make comments and explanations. 


Then followed a fine series of moving pictures, showing 
how iron ore is mined on the Missabe range, how it is trans- 
ported by rail and boat to the lower lake ports, and how it 
is converted into iron and steel. With Mr. Yergason’s run- 
ning comments and lucid explanations, the exhibition, which 
lasted about an hour and a half, was very interesting and 
instructive. 


ADJOURNMENT 
~ The meeting was then adjourned by Mr. Willis L. King, 
Vice-President of the Institute, who said: 


Mr. Wits L. Kine: I am glad to have this opportunity 
of thanking you for being here to-night, and I now declare 
that this meeting of the Institute is adjourned. 
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APPENDIX A. 


GENERAL CONDITIONS OF SALE. 


All quotations and sales are made, and all orders accepted, by the UnrrEp 
Srates Stern Propucts Company (hereinafter referred to as the sellers) 
subject to the following conditions: 


Crl> Be 
and 
C. & F. Sales. 


Bark. 8: 
Vessel Sales. 


1. The sellers accept no responsibility for the arrival 
of goods at destination, or for loss or damage in transit. 
The purchaser assumes all risks of transportation except 
such as are covered by the legal responsibility of the car- 
riers (or, on ¢. i. f. sales, by the insurance), and accepts 
and agrees to all usual and customary clauses in the bills of 
lading as well as such additional clauses and stipulations as 
may be lawfully imposed by the carriers as a condition of 
their accepting the goods for transportation. The tender to 
the purchaser or his authorized agent, of shipping docu- 
ments, consisting of proper bills of lading, and, in the case 
of c. i. f. sales, negotiable insurance certificate, constitutes 
full and final delivery on the part of the sellers, and entitles 
them to immediate payment in full for goods shipped, with- 
out prejudice to the subsequent adjustment of just claims 
on the part of the purchaser. 

Unless otherwise agreed in writing, purchaser will 
accept the goods at destination ex ship’s tackles as fast as 
vessel‘can discharge, and it is further agreed that the sellers 
are entitled to select the route, port of shipment and vessel 
with privilege of stopping in transit at port or ports. Unless 
otherwise agreed in writing, any charges at destination, 
including lighterage, wharfage or landing charges, dues, 
duties, ete., are not included in sellers’ prices. 

2. It is understood and-agreed that f. a. s. vessel 
means delivery by the carriers alongside the vessel or at the 
wharf, pier, or other customary place of receiving goods 
destined for shipment by vessel.. The sellers may, at their 
option, tender to the purchaser or his agent the usual ship’s 
receipt or a prepaid railroad bill of lading from the works to 
the port of shipment, providing for free delivery by the car- 
riers within the usual lighterage or railroad delivery limits 
of the port, and the tender of such ship’s receipt or railroad 
bill of lading shall be full and final delivery. In every case, 
the purchaser agrees to furnish the sellers, promptly after 
the sailing of the vessel, with a Custom House bill of lading 
properly signed, checked and endorsed, as evidence of ex- 
portation. 

In case the sellers elect to tender to purchaser the usual 
ship’s receipt, the purchaser agrees to furnish sellers, imme- 
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Insurance. 


Consular 
invoices. 


Execution of 
Orders or, Ship- 
ment of Goods. 


diately on the arrival of the goods at port of loading, the 
name of vessel by which shipment is desired; and the 
sellers undertake to place the goods alongside vessel, if 
sufficient time is allowed the railroad, and the vessel in 
question will receive them. 

In, case the purchaser does not supply the sellers, 
promptly upon arrival of goods at port of loading, with 
name of vessel and such other shipping instructions as may 
be necessary, or, in case purchaser designates a vessel, of 
which the date of sailing is such that material cannot be 
held on cars or in railroad warehouse without charges 
accruing, (1) any demurrage or other charges made by the 
railroad company for the detention of cars, unloading, stor- 
age, etc., and any damage to the goods consequent upon 
such detention or unloading will be for purchaser’s account 
and risk, and (2) the sellers may, at their option, tender to 
purchaser an order of the railroad company to deliver the 
goods to the purchaser at the railroad dock, and the tender 
of such delivery order shall be full and final delivery. 

3. Unless otherwise stated in quotation, the Insurance 
on c. i. f. sales is understood to be marine insurance only 
free of particular average, English conditions, for a sum 
equal to the amount of the invoice plus ten per cent. Other 
forms of insurance, if obtainable, must be agreed upon in 
writing, the additional cost to be for account of the pur- 
chaser. 

4, All consular fees for legalizing invoices, stamping 
bills of lading or other documents required by the laws of 
the countries of destination, are payable by the purchaser 
and are not included in the sellers’ prices. If not otherwise 
arranged, the sellers are authorized to pay same for pur- 
shaser’s account, and add the cost to the invoice. 

Sellers will take out consular documents as agent for the 
purchaser, who must state how the goods are to be declared, 
and, if the purchaser does not furnish necessary instruc- 
tions, sellers will make declaration according to their best 
judgment, but will not in any case be responsible for any 
fines or other charges due to errors or incorrect declara- 
tions. 

5. Thesellers accept no responsibility for delays due to 
fires, strikes, disputes with workmen, war, civil commotion, 
epidemics, floods, interruption or congestion of transporta- 
tion, accidents, or other causes beyond the control of the 
sellers or of the manufacturers, and delays so caused shall 
not release the purchaser from his obligation to take de- 
livery and to pay for the goods in accordance with the terms 
of sale. Provided, however, that in the event of such una- 
voidable delay the purchaser may, subject to previously 
obtaining the consent of the sellers, cancel the portion of the 
goods not manufactured nor in process of manufacture at 
the time his request to cancel reaches the works. 
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Specifications 
and Shipping 
Instructions. 


Inspection. 


Claims. 


Damage in 
Transit. 


General. 


Terms. 


6. In the event of the purchaser failing to furnish com- 
plete specifications and instructions in time to permit of 
shipment within the time specified in the contract, -the 
sellers shall be entitled, at their option, to cancel such por- 
tion of the contract as may remain unexecuted, or to make 
shipment in accordance with the specifications and instruc- 
tions which the purchaser may have furnished for previous 
shipments on account of the same contract. 

7. Inspection and acceptance at manufacturers’ works 
shall be final. Facilities will be afforded to authorized in- 
spectors, representing the purchaser, to inspect material and 
to apply, previous to shipment from the works, tests to 
which the sellers have ‘previously agreed. 

8. Claims will be considered by the sellers only when 
made promptly after receipt of the goods and due oppor- 
tunity has been given for investigation by sellers’ own repre- 
sentatives. No claims involving consequential damages will 
be recognized. Goods must not be returned except by per- 
mission of sellers. 

9. The sellers agree that the goods shall leave the works 
in good condition, and the purchaser assumes all risks of 
rust or other damage during transportation. 

10. ‘The goods are to be exported to the destination 
stated by the purchaser at the time the inquiry is made, and 
the purchaser guarantees that the goods will be shipped to 
that destination, and agrees to furnish, if required by the 
sellers, a Landing Certificate duly signed by the Customs 
Authorities at the port of destination, certifying that the 
goods have been landed and entered at that port. 

If, after entering into a contract, the purchaser fails to 
execute any of his obligations thereunder, the sellers have 
the right to terminate the contract, without prejudice to any 
claim for damages they may be entitled to make. The 
sellers reserve the right, even after partial shipment on ac- 
count of a contract, to require from the purchaser satis- 
factory security for the due performance of his obligations, 
and refusal to furnish such satisfactory security will entitle 
the sellers, at their option, to suspend shipments or cancel 
the contract, or so much of it as may remain unexecuted. 

11. This proposal is based on the understanding that, 
should sellers elect, formal contract satisfactory to them 


‘will be signed by the purchaser. Unless otherwise stated in 


quotation, sellers’ terms are understood to be net cash in 
exchange for relative documents mentioned herein, to be 
tendered to ‘bankers approved by the sellers, with whom: 
irrevocable credit is to be established when order is entered 
and before goods are manufactured. 
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